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Brainteasers 


When asked to reduce the prices of his wares, one 
bootlegger was reported to have aswered, “It’s all this 
cutting that’s ruining the business; I really should 
charge more to come out even.” 

At any rate his business should not have suffered as 
much as he would like to have made known. As we 
understand bootleg cutting, it goes something like 
this: Let $100 be invested for an original supply of 
liquor. Then add water. Mix well and sell as much 
of the mixture as necessary to retain a supply equal to 
the original amount, at a price of say $7 per gallon. 
Again add water, mix and sell as before. The value of 
original liquor in the remaining mixture is now § 
percent of the profit, and in dollars, equal to 20 per- 
cent of the number of gallons of liquid handled. 
Problem: How much, per gallon, was the unit price 
paid by the bootlegger for original supply? 


Don’t Get Dizzy: 

As a companion to the above, here is one borrowed 
from Mr. Dudeney, who found time for reflection 
while being transported up and down on a moving 
stairway in the London Tube Railway. He says, 
“. .. I find that if I walk down twenty-six steps I 
require thirty seconds to get to the bottom, but if 
I make thirty-four steps I require only eighteen sec- 
onds to reach bottom. What is the height of the 
stairway in steps? The time is measured from the 
moment the top step begins to descend to the time I 
step off the last step at the bottom on to the level 
platform.” 


Last month’s painter problem didn’t worry anyone 
familiar with the science of mechanics. The painter’s 
tug was enough to support one-fourth of the com- 
bined weight of himself and the plank. Solutions for 
the compass problem are being withheld so that those 
who haven’t yet tackled it, may experience the thrill 
of finding one. There are believed to be at least forty 
different correct ways to solve it. 


Oh, Yeah? 

There should be a problem lurking somewhere in 
the word unhypersymmetricoantiparallelepipedicalisa- 
tionalographically, which contains 60 letters and is 
submitted as the longest word in the English language 
—and used in mathematics. What a word for stut- 
terers. And what an argument for shorthand. To us 
it’s a challenge for a problem. The challenge is hereby 
extended to our readers. 


BENJAMIN EISNER. 


(We are indeed pleased to find such a wide response 
to this section designed for the less serious moments 
of life. Not only is this shown by the many letters we 
receive, but also by the re-appearance of these “Brain 
Teasers” in other technical journals, in advertisements 
and in house organs—not to mention newspapers.— 
Editor.) 
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This country needs 


sits calculate that to produce and lay 
100 tons of cast iron pipe requires a full 
day’s work by 740 men. According to an 
unemployment relief plan sponsored by the 
American Water Works Association, the ton- 
nage of cast iron pipe required for neces- 
sary water works improvements such as 
extensions, replacements and reinforcing 
mains is very large. To produce and lay the 
estimated tonnage would give a million men 
work for nearly a month. For, besides local 
labor, seven industries are primarily in- 
volved in the production, laying and trans- 
portation of cast iron pipe. 


* * * 


The Emergency Relief and Reconstruction 
Act authorizes loans for self-supporting 
public construction such as water works im- 
provements. Municipal water works depart- 
ments are more than self-supporting; they 
are almost invariably profitable operations. 
Improvement costs can be liquidated out of 
the departments’ earnings without adding 
to the tax burden. 


* * * 


It is therefore to the advantage of any com- 
munity to reduce the 


enough Water Works Construction to give 
WORK to a 


million men 


ployment relief, and to stimulate business 
revival, by constructing needed water works 
improvements now. To do so in time to 
affect the relief problem this winter calls 
for prompt action. Funds must be provided 
for, in some cases, through the Reconstruc- 
tion Finance Corporation; bids advertised; 
materials produced and delivered — and 
all this will mean a race against winter 
breadlines. 
* “* 

Cast iron water mains are the most eco- 
nomical because they last longest. Their 
useful life is more than a century. They 
serve long after the bonds issued for their 
payment are retired and forgotten. Their 
long life is due to effective resistance to 
rust. Cast iron is the one ferrous metal for 
water and gas mains, and for sewer con- 
struction, that will not disintegrate from 
rust. This characteristic makes cast iron 
pipe the most practicable for underground 
mains since rust will not destroy it. For 
further information regarding cast iron pipe 
for water and gas mains, and for sewer con- 
struction, write to The Cast Iron Pipe Re- 
search Association, Thos. F. Wolfe, Research 
Engineer, 122 S. Michi- 





expense of direct unem- 
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Look for the “Q-check”’ symbol as shown 
above. It is the registered trademark of The 
Cast Iron Pipe Research Association. 


gan Avenue, Chicago, III. 








Besides local labor. these seven industries are involved 


in the production, transportation and laying of CAST 1RON PIPE 
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The Water 
Wheel 


The essential features of important 
articles of the month having to do 
with water works design, construc- 
tion and operation and water puri- 
fication. Published every month. 








The Clinton, Oklahoma, dam, showing intakes to purification plant 
insert—Cross section of coagulation basin inside the dam. 


AM Construction—Construction methods on 
dams reported include belt conveyors’? and 
tower hoists for placing, in a dam in the Alps, 

188,000 cu. yds. of concrete produced in a continuous 
stream by railway, aerial tramway, crushers, screens, 
batchers and mixers; 2600 feet of 30-in. belt con- 
veyor delivers earth for a roiled earth dam, to be dis- 
tributed and rolled by motor equipment at the rate of 
10,000 yards a day;? and a cut-off trench for the 
Prettyboy (Baltimore) dam is cut 10 to 15 ft. deep 
in rock by means of wire saws and quartz sand,!! at 
which dam belt conveyors for placing concrete have 
been replaced by gasoline locomotives operating on a 
wooden trestle.®* Incidentally, unsuspected rotten 
rock at this dam site has increased the amount of 
excavation from 70,000 cu. yd. to 400,000, and the 
cost from $996,000 to $2,500,000. 

Dam Design—The rear of a buttress dam looks like 
a row of buildings with the fronts off. Why not use 
them as buildings, instead of erecting separate build- 
ings for installing the hydro-electric machinery or 
Water purification plants? That is what has been done 
in a few installations. The Clinton dam, in Okla- 
homa, 380 ft. long and 32 ft. high, contains in its 
cellular spaces the filter beds, coagulation basins, tanks 
and other structures required for purifying 2 m. g. d. 
of water. The Illchester, Maryland, dam over the Pa- 
tapsco river houses three 500 h.p. turbine generators. 
Davis and Hudson, of the Ambursen Dam 
Co., show in this article that it costs no 
more to build such a dam with heavy but- 
tresses spaced widely apart, thus giving 
more room for such equipment. 

Masonry is slightly elastic and masonry 
dams deflect slightly from the pressure of 
the retained water. Dr. Fred A. Noetzli® 
has measured with great accuracy the de- 
flection of an arched and a gravity dam in 





Switzerland, and finds small (%4 in. or less) but per- 
manent deflections, even at the point of contact with 
the foundation. Periodic measurements might serve to 
give advance notice of impending failure. This might 
be used by State authorities in the supervision of 
dams, which supervision is generally recommended by 
members of the American Society of Civil Engineers 
who contributed to a symposium on the subject.®* 

Two years of uplift pressure measurements at Gib- 
son Dam show absence of such hydrostatic pressure at 
construction joints and only nominal pressure at foun- 
dation levels.2* Measurements at other dams, how- 
ever, show pressures greater than these. Data on such 
pressures are requested by a committee of the Ameri- 
can Society of Civil Engineers.** 

The use of large (8-in. maximum) aggregate and 
minimum water which will give workable concrete in 
dam construction was found by Herschel H. Allen** 
to reduce shrinkage and reduce the cement used by 
15%; but proper consolidation of such concrete re- 
quired use of electric vibrating puddlers. All ingredi- 
ents were proportioned by weight and the weights of 
each batch recorded graphically. 

Corrosion of Mains—North America and South 
Africa contribute to the literature on corrosion of cast 
iron water mains. Mr. White," city engineer of 
Bloemfontein, found a 20-in. main reduced 30% in 
delivery by incrustation, improvement by scraping 
practically disappearing in a year. Tests, 
both laboratory and service, of many kinds 
of bitumen coatings convinced him that 
many were useless, and that cold applica- 
tions were more successful than hot. He 
advocates spraying rather than dipping, 
and sprays 600-ft. lengths of scraped 
mains by means of a spray nozzle on a 
bitumen container drawn through the pipe, 
to which compressed air is furnished 
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have been accumulated over a long pe- 
ty 1 Raw Water riod of years, very little attempt has 
.§ 150 2 Aerated ’ been made to study the influence of 
3 kOF 3 Treated and Settled _ 4 forests and other forms of vegetation 
S sob $ Recarbonated wih Gorbon Donde tied | |_om the stream slow,” says the direc 
3120F [ 6 Filtered = tor of the Northeastern Forest Experi- 
Dob <r a ment Station. “In this section of the 
~ jook 12 : © , country interest will center chiefly on 
pees Fl | problems of water supply for munici- 
Be 2 Nore: ; pal use and for power.” “Prof. G. F. 
b 4 on Odors less than 5 are not detected 7 Warren of Cornell, one of our fore- 
2 Pr except by comparative methods | | most land economists, ranks forest use 
60F < values about as follows: recreation, 
“3 50F 7 scenery, hunting and fishing, stream 
— 40 42 4 fl it ater, and, finally, lumber 
“3 40 : ow, city water, and, y; 
2 30 Iills4 | , and other forest products.” 
2 20b it 34 24O@ 2 12 ' A district engineer of the U. S. 
= sol an HI] ¢ Illes, 3% Geological Survey recently has di- 
5h +H HLL An § fi sé _1234 O68) | rected attention® to the desirability 
. of obtaining long and continuous rec- 
ords of stream flow, which serve vari- 
Fig. 1. Odor Removal at a Water Softening Plant. Bloomington, Illinois. OUS and often unsuspected purposes. 


through a hose; the main being first dried of moisture 
by means of an air blast. 

Cement lining is suggested by Reddick and Linder- 
man*® because alkaline iron-bearing water will not 
tuberculate while a slightly acid water will. Their 
paper is especially interesting because presenting data 
to prove that tubercles are formed by bacteria, such 
as crenothrix, leptothrix, gallionella and spirophyllum. 
“It is known that bog ore is formed largely by bac- 
teria’; in chemical analysis, tubercles from several 
cities are found to resemble bog ore; and the bacteria 
named abound in tubercles. The tubercles are formed 
from iron in the water; therefore iron used for coagu- 
lating purposes may be detrimental. But the bacteria 
“must have a minute spot of bare iron where the iron 
concentration is high so that they can secure a foot- 
ing’”’ and organic matter for food. It would seem that 
the ammonia-chlorine treatment would kill these bac- 
teria and thus prevent tuberculation. Malcolm Pirnie 
reported analyses showing iron left in 12 miles of 24 
in. pipe at the rate of 7 to 9 tons a year. Mr. Van 
Giesen,”® discussing corrosion as a result of chemical 
reactions and electromotive force, considers the pH 
of great importance but does not even suggest the 
agency of bacteria. 

Water Shed Run-Off—‘“Scientifically determined 
facts apparently do not warrant the development of 
forests solely for the conservation of water supply. In 
regions where such supply is a controlling economic 
factor, careful study is needed to determine whether 
the value of increased water supply and better sus- 
tained minimum flow which are shown to obtain with- 
out forests does not outweigh the benefits of lowered 
normal flood flows and decreased erosion produced by 
forests, especially if these benefits can be obtained by 
shrubs or other small growth without the loss of water 
occasioned by forest growth.” This conclusion® is 
based on measurements made by the U. S. Forest Ser- 
vice and Weather Bureau on areas in Colorado and 
California for several years before and after denuda- 
tion thereof, the annual yield during the latter period 
having been 15% and 29%, respectively, greater 
than before. 

“Although stream flow records in New England 


“Little did I dream, when gaging the 
Delaware river at Port Jervis eighteen years ago, that 
the record would furnish the base data for adjudica- 
tion of water rights between three states in a suit 
developing out of New York’s dire need for, an ade- 
quate water supply.” 

Ground Water —Estimating the amount of ground 
water available is one of the most difficult problems 
presented to the water works engineer. ‘“The most for- 
midable difficulties result from the complexity of the 
texture of the water-bearing formations, which make 
it hard to get reliable figures for their two properties 
of chief significance—specific yield and permeability. 

. The chief instrument of precision in ground- 
water hydrology is the water-stage recorder installed 
over a well.’’®® Mr. Meinzer, in the report quoted 
from, discusses at length the methods employed for 
estimating ground-water supplies. 

Purification is making more advances and receiving 
more attention than any other feature of water supply 
activities. Of 90 articles listed this month, 22 are 
devoted to some phase of this subject, ranging from 
general articles reviewing the present status of dif- 
ferent features of treatment ** ** 76 to highly techni- 
cal descriptions of analytical methods.** 

“No method of measuring odors has been in general 
use,” says Charles H. Spaulding,®® although odor in 
water is highly objectionable to consumers. He has 
developed a method for water works use which “con- 
sists of finding the highest dilution of the unknown 
which can be differentiated from odor-free water. If 
the dilution is 1 to 25, then the odor is 25... . It 
usually takes several days.to get a nose broken in, 
figuratively speaking, but after that there seems to be 
no wide divergence in results by different observers. 
.. . The effect of various steps of purification on the 
odor of the water as it passes through a softening 
plant can be clearly seen by reference to figure 1.” 
The treatment comprises use of lime, ammonia and 
chlorine. “The quality of odor is not touched by this 
yardstick. One odor of 10 may be more disagreeable 
than another of the same numerical value.” 

Taste eradication is the aim of elaborate equipment 
in a recent plant at Weiser, Idaho.*! The water is 
aerated through filtros plates, [Continued on page 48 | 











Bleaching Clay 
In Water 


Purification 


A chemist suggests the use of this material in re- 

moving color, tastes and odors, phenol, acids and 

bacteria, without adding any chemical character- 

istic to the water. It also improves coagulation 
effected by aluminum sulphate. 


treating water for the removal of tastes, odors, 

color, bacteria and acidity were set forth and 
discussed by Edward M. Slocum, Ph.D., consulting 
chemist of the General Reduction Co., of Macon, Ga., 
in a paper before the Pennsylvania Water Works 
Operators’ Association, of which paper a brief abstract 
is given below. 

“Bleaching clay,” said Mr. Slocum, “removes un- 
pleasant characteristics from water by removing the 
substances causing them. Its use does not impart any 
chemical characteristics to the water that might be 
disagreeable. To remove unwanted material from 
water by a natural, untreated substance, as a clay, 
does not produce any unpleasant psychological reac- 
tion in the mind of the consumer. 

“Bleaching clay has the capacity to remove traces 
of phenol from phenol-contaminated water. 

“Bleaching clay shows considerable capacity to re- 
move chlorine and sulphuric acid from water contain- 
ing these chemicals. 

“Bleaching clay with aluminum sulphate forms a 
heavy floc which settles rapidly. 

“Bleaching clay itself has bactericidal properties. 
With prechlorination, the great capacity of the clay to 
take up chlorine brings about more effective steriliza- 
tion and reduces putrefaction and bacterial prolifera- 
tion in basins and filters to aminimum. 

“The economies possible in lessening the amounts 
of lime and other chemicals needed reduce the cost of 
using bleaching clay. 

“Seven to ten cents a million gallons (34 of a cent 
a pound), for a few pounds of bleaching clay used 
regularly, even when there are no serious color or 
odor problems, will be well spent as insurance against 
variability and possible trouble. The more unwanted 
substances are removed from the water supply, the 
less chance dissatisfaction will arise.” 

Explaining the action of clays in water he said: 
“Where colloidal dispersions of clay are present in 
water containing dispersed particles of protein mate- 
rial and bacteria, most of the colloidal organic mate- 
rial and bacteria are held by the clay particles. Hence 
the purification of the water from organic contamina- 
tion may be as much due to the clay present as to the 
aluminum hydroxide (when aluminum salts are add- 
ed). The ability of muddy rivers like the Missouri, 


A DVANTAGES of the use of bleaching clays in 








Excavating bleaching clay in Georgia 


Arkansas and Mississippi to quickly assimilate pollu- 
tion is well known.” 

Bleaching clays are characterized by their marked 
capacity to absorb colored and odoriferous substances, 
and their high water content. As placed on the market, 
bleaching clays have only 20 per cent of the amount 
of water naturally occuring, and the remaining 80 
per cent of the potential surface reaction is available 
for many other reactions. This accounts for its ca- 
pacity to remove color from water or oil and taste from 
edible fats and oils. Unlike many other substances 
used for removing tastes and odors, bleaching clays 
are very inert to chemical reagents and contribute 
nothing to the water. 

Most odors and tastes in water are due to oils, and 
the efficiency of bleaching clay for removing them is 
remarkable—it will hold 40 per cent of oil so firmly 
that even blowing the clay with live steam will not 
remove it. Such odors as are due to gases are prob- 
ably better removed by carbon, as clay shows no great 
selectivity for gases. 

To test for removal of phenol, a dispersion of 50 
parts of phenol in a billion parts of water was pre- 
pared and a gallon of this shaken with two grains of 
bleaching clay for one hour, when it was found that 
about half the phenol had been absorbed by the clay. 

To test for removal of excess chlorine, chlorine 
water was added to a gallon of tap water allowed to 
stand for an hour, when three grains of bleaching 
clay was added to part of the water and shaken 
for half an hour, the other part being kept un- 
treated as a control. The control showed 0.4 part 
per million of free chlorine and the water treated with 
clay 0.15 part, which latter was not decreased by 
further shaking for an hour. Clay used to reduce 
taste and odor might absorb chlorine applied in pre- 
chlorination, but as a large percentage of the bacteria 
present are caught by the clay, they will be brought 
into contact with a high concentration of chlorine on 
the clay surfaces. 

The absorption of sulphuric acid by bleaching clay 
suggests its use for saving the amount of lime neces- 
sary to correct the pH of water treated with alumi- 
num sulphate. 

Mr. Slocum stated that 10 or 15 pounds of bleach- 
ing clay per million gallons of raw water will effec- 
tively reduce color. 




























Mechanical Equipment in Sewage 
Treatment Works 








Toledo treatment plant showing eight 90-ft. Dorr traction clarifiers 


IV—Sedimentation Tanks 


By A. Prescott Folwell 
Editor Public W orks 


HE purpose of sedimentation tanks is to sepa- 

rate the suspended solids of sewage from the 

liquid by means of gravity. Oils, grease, corks 
and other matters lighter than water rise to the 
surface; those heavier than water settle to the bottom, 
the rate of descent depending on their size and specific 
gravity and on the amount and velocity of ascending 
currents of water. These last are of great importance 
and can not be entirely eliminated in practice, but 
should be kept at a minimum. Given a certain average 
rate of descent of the suspended solids (allowing for 
ascending currents), the sewage should be in the tank 
a long enough time to permit them to reach the bottom 
before the bottom sewage begins to rise to the overflow 
weir. Theoretically, this time (in hours) will be the 
capacity of the tank divided by the volume of sewage 
per hour. Practically, the time will be less than this 
because the flow is never uniform throughout the 
vertical cross-section of the tank for some distance 
from each end of it, nor does the sewage often flow at 
a perfectly uniform rate in the rest of the tank, and 
because the capacity of the tank for passing sewage 
decreases as sediment collects on the bottom and in 
semi-suspension near the bottom. 

If the sediment is allowed to remain in the tank, 
it becomes septic and gases are given off which, rising, 
produce upward currents that interfere with further 
sedimentation; while the sludge reduces the tank 
capacity, frequently by 40% to 90%. 

In plain sedimentation it is desirable, therefore, to 





reduce to a minimum the amount of sludge that collects 
and to remove it before gas formation begins. This 
requires complete removal of sludge at least once 
every day or two. Floating matters, also, should be 
removed frequently. The old method was to shut off 
flow of sewage to a tank, draw off the supernatant 
liquid, then remove the sludge, and refill the tank. Or 
in some cases a sludge pump was used, the suction be- 
ing moved slowly over the bottom until as much 
sludge as possible was removed. The former involved 
one tank being out of service a large part of the time, 
and a great deal of very unpleasant labor. The latter 
method never thoroughly removed all the putrefying 
sludge, and was generally unsatisfactory, and both 
were expensive in labor costs. 

A great improvement was effected by the introduc- 
tion of equipment for thoroughly removing sludge 
continuously or as often as desired, and with little or 
no appreciable stirring up of sediment or creation of 
upward currents. This increases the capacity of a 
tank by the volume of the sludge that would other- 
wise accumulate, makes possible prevention of any 
putrefaction in the tank, allows all the tanks to be in 
service continuously, and eliminates the labor required 
for sludge removal. It is also claimed that continu- 
ous very slow motion of sludge over the bottom of 
the tank aids in producing a thicker sludge, which is 
generally desirable. These sludge removers, in most 
cases, push the sludge to a well or hopper, from which 
it is removed by hydrostatic pressure of the sewage 
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Spiral collector. ‘“‘Row scraper” at Morristown, N. J. Note 
sloping bottom in the square corners. 


in the tank, or by pumps. One type sucks the sludge 
directly from the bottom. 

There are three general types of sludge collectors: 
1—In which the mechanism revolves about a central 
shaft; 2—In which a series of blades or flights are 
drawn in a straight line through the tank by endless 
chains; 3—In which a traveller which spans the tank 
moves from one end of it to the other, a submerged 
scraper which is suspended from it pushing the sludge 
toward hoppers. For using the first, the tank must 
be round, square or other regular geometrical figure. 
The 2nd and 3rd can be used in either square or 
rectangular tanks—generally in‘ the latter. 

The revolving mechanism has in one pattern a num- 
ber of arms which carry “plows,” “‘blades” or “squee- 
gees” set at an angle so as to push the sludge continu- 
ously but slowly toward a central well as the arms 
revolve. This revolution is so slow as to be barely 
discernible, thus avoiding the creation of eddies in 
the liquid or the re-suspension of the sludge. The 
power is generally an electric motor, which, together 
with the revolving equipment, is either supported at 
the center on a central pier or by a truss which spans 
the tank; or, in the so-called tractor type, the motor 
operates, and is supported by, a small tractor which 
travels on a track surrounding the tank and draws the 
collecting mechanism with it. In case of the latter, 
square tanks can be used, a supplementary arm and 
its scraper-blades sliding radially out to the corners 
and back toward the center so as to follow the peri- 
meter continuously as it revolves. Another method of 
using a square tank is to slope the bottom steeply 
at the corners so that the sludge will slide down with- 
in reach of the raking arms. The above are made by 
the Dorr Co. 
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Dorr siphon feed and central drive clarifier 
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In another pattern of revolving mechanism the 
arms carry, instead of short blades, two spiral sludge 
scrapers which extend from the outside circular wall 
to the central well. The several makes of spiral scrapers 
are all, we believe, driven by motors supported by 
trusses spanning the tank. These are made by the 
Hardinge Co., Simplex Ejector & Aerator Corp., Row 
Engineers, and (in Canada) by F. Hankin & Co. 

The 2nd type consists of two endless chains, each 
moving close to one of the side walls of the tank, 
carrying, at intervals of several feet, scrapers or 
flights which extend entirely across the tank and are 
drawn by the chains along the bottom, the entire 
length of the tank, then around vertical sheaves at 
the end, back to the other end and around other sheaves 
to the starting point. In many cases the return trip of 
the flights is made at the surface of the sewage and 
they thus carry scum and floating matters to the other 





“Straightline” collectors in Springfield, IIl., tank 


end, where they are drawn off by hand into a trough. 
The chains are moved very slowly by the sheaves, 
which are actuated by a motor installed on or near 
the end wall of the tank. These collectors usually are 
not operated continuously but about once a day, and 
draw the sludge into a hopper at the inlet end of the 
tank, from which it is removed at once. Sludge collec- 
tions of this type are made by the Link Belt Co. 
(‘Straightline Collectors’) and the Chain Belt Co. 
The 3rd type originated in Germany and has re- 
cently been introduced in this country. It carries one 
scraper, which draws the sludge along the bottom to 
the influent end, then rises and returns at the surface, 
moving the floating materials to the other end of the 
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tank. All the driving machinery is carried on the 
traveller. The entire equipment can be transferred 
from one tank to another and thus one unit can serve 
a battery of several tanks. The Link Belt Co. has the 
United States rights for the German ‘‘Mieder Collec- 
tor.”” A similar collector is made by the Hardinge Co. 

The “Tow-Bro Clarifier” removes the sludge 
through flat nozzles (suggestive of vacuum cleaners), 
of which there may be 10 to 30 or more, connected 
to pipe headers that radiate from a central vertical 





Link Belt Mieder type sludge collector 


shaft and are parallel to the bottom, the nozzles just 
clearing the bottom, and being so spaced that the 
areas beween the nozzles on one arm are cleaned by 
those on another. There are generally either two or 
four arms, which connect to a sludge outlet. The 
sludge is forced into the nozzles and through the 
arms by the hydrostatic pressure in the tank. These 
are designed especially for secondary settling tanks 
of activated sludge plants. 
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Nozzles at end of arm, ‘“Tow-Bro” collector 


for circular tanks has been brought out this year under 
the name of “Sifeed,” in which the sewage enters the 
tank through a centrally located inverted siphon, and 
leaves it by way of a peripheral weir extending 
around the entire inside of the tank. The entrance 
siphon ends in a diffuser which contains a number of 
long, vertical ports, in front of which a large cylin- 
drical baffle extends several feet below the surface. 
Scum removal by manual labor is common, since the 
amount is generally relatively small. The collectors 
of the 2nd and 3rd types described above are readily 
adapted to collecting scum as well as sludge; and re- 
volving mechanisms can carry arms at the surface of 
the sewage for that purpose. Where there is no sludge 
mechanism, horizontal spraying with water under 
pressure has been employed for this purpose. Sub- 
merged settling chambers (OMS tanks) have been 
used in Germany but are not believed to be satisfac- 
tory. Imhoff has employed compressed air for aerat- 
ing the sewage, whereby oil and grease are separated 
«from the sewage and can be skimmed off. 
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Coarse Screens—Additional Data 


A self-cleaning coarse screen used in some 
Canadian cities is manufactured by Francis 
Hankin & Co. It differs from the others chiefly 
in that the cleaning mechanism is operated by 
the flowing sewage rather than by a motor. The 
bars of the screen are arcs of a circle of about 
80°, set 42” or 34” apart. A paddle wheel with 
six paddles (or twelve, in case of very low flow) 
is set with its axis at the center of the circle of 
the bars, and so that the flowing sewage will 
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revolve the wheel, approximately in proportion 
to the rate of flow of the sewage. Three of the 
‘paddles are provided with teeth, which enter all 
the inter-bar openings and raise the arrested 
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Hankin coarse screen 


When A=18", B=78” and C=26”, when A=30”, B=102” and 
C=34”". Width 36” to 48”. Capacity 4.5 to 10.0 m.g.d. (British) 


material until it is above the top of the screen, 
when it is pushed off the paddle, by a metal 
squeezer operating on eccentric tracks, on to a 
receiving plate. 


































Road-Mix Types 
Low-Cost Roads 


Second of the Series on Modern Low-Cost Roads 


NE of the most successful types of low-cost roads has been 

that known by a number of names, but best described as 
Road-Mix, Mixed-in-Place or Retread*. This type of surfacing 
is especially adapted to light and medium traffic; that is, 300 to 
1,500 vehicles daily. There are two general types of construc- 
tion, one the retread or macadam aggregate type employing 
crushed stone, slag or gravel, from 14%2” down to 34”, and 
the other the graded aggregate, using road material ranging 
from 1” down to dust. In general, the choice between these 
types will depend upon (a) the character of the road: to be 
treated and (b) the materials available for the work. The meth- 
ods of construction of these two types are described in this ar- 
ticle by George E. Martin and Bernard E. Gray, both of whom 


are outstanding in the field of low-cost roads. 





*Reg. U. S. Pat. Off. by The Barrett Co. 


Building the Macadam-Aggregate 
or Retread Type 


By George E. Martin 


Consulting Engineer, General Tarvia Department, The 
Barrett Co. 


HIS construction consists essentially of covering 
"Tite old road with a layer of aggregate, which is 

coated with bitumen, mixed in place with a road 
machine, and rolled. A final bituminous seal coat com- 
pletes the operation. Tops of this type have been built 
to depths of 3 inches or more, but generally best re- 
sults are secured with a depth of 2% inches of loose 
aggregate, producing a compacted top of about 2 
inches. This type can be constructed successfully over 
any properly drained foundation strong enough to 
support the loads coming upon it. In practice it has 
been built over everything from concrete and brick 
to cinders, but probably its greatest field of useful- 
ness is in the strengthening and leveling of unsatis- 
factory macadam and gravel roads. 


Preparing the Foundation 


Minor irregularities in the foundation or old wear- 
ing surface will be removed by the new top, but major 
ones should be repaired before it is constructed. This 
may be done by cold patching material, by a penetra- 
tion macadam patch, or by aggregate and bitumen 
mixed in place on the highway. It is usually safer and 
better practice to fill up the low spots than to disturb 
the existing crust by scarifying. Some of these old 
road crusts, even though quite thin, are still capable 
of carrying the traffic load if not disturbed. 





The non-skid surface of the retread type. 


If the surface of the foundation is not tightly 
bound, a prime coat will be needed. This is almost 
always necessary on waterbound macadam, gravel and 
sand-clay but is rarely required on concrete, brick, 
bituminous macadam, surface-treated macadam or 
surface-treated gravel. From % to % gallon of tar, 
with a specific viscosity at 40°C. of 8 to 13, per 
square yard will be needed. It is the function of this 
prime coat to penetrate into the surface and bind the 
particles of aggregate together. No covering material 
should be used if the road can be closed to traffic for 
twenty-four hours to permit the prime coat to soak 
into the surface. If traffic must use the road, only 
sufficient coarse sand should be used to prevent pick- 
ing up by vehicles. 

The Aggregate 

Crushed stone, crushed gravel and crushed slag 
have all been used in this type. Considerable success- 
ful work has been done with uncrushed gravel but it 
is better to have at least 60% of broken angular 
pieces. Any suitable road aggregate may be used. It 
should be uniform in quality and in grading. All the 
material should pass a 1%” and be retained on a 4” 
circular screen, with the usual tolerance of fifteen per- 
cent below the lower limit and five percent above the 
upper limit. Covering material should range in size 
from 4%” to 4” with the same tolerance. 


Bituminous Material 


A total of 1.2 gallons per square yard will be re- 
quired, as follows: one-half gallon for the first mix- 
ing, four-tenths gallon for the second mixing, and 
one-third gallon for the seal. For slag aggregate the 
quantities for the first and second mixing should be 
increased by twenty-five percent. 

























































































After the stone is spread, apply half a gallon per yard of bitu- 
minous material 


The tar for the various steps shall meet the follow- 
ing requirements: 
It shall be a refined tar which may be fluxed to the desired 


viscosity with a water gas tar or distillate of coal tar, and shall 
also meet the following, specifications: 


Tar Prime Tar Binder 


Application temperature, °F........... 60-125 100-150 
Seecme Gravity 29° 129°C... o.0.0o + vies .tt- ‘. 18 1.13-1.20 
Water, % by volume, not more than. 2 2 
Specific viscosity, Engler 

PE BE Cine oc cssiesccrnsieves's 8-13 -- 

eo cece paces = 15-20 (a) 

PT ET rec ed we kiseveeecewsen — 26-34 (b) 
Distillation, 100 grams: 

% by weight to 170°C., not more than 7 5 

% by weight to 235°C., not more than 20 18 

% by weight to 270°C., not more than 30 25 

% by weight to 300°C., not more than 35 32 
Distillation residue: 

Softening point °C. (R&B) not more 

Sn Wtbbdrendeneeetiveneesees 60 60 

Total distillate to 300°C.: 

Specific gravity 38°/38°C., not less 

GE: hedced sees sonuiatee wate. 0.98 0.98 

Total bitumen (soluble in carbon disul- 

DE chttvchbcheuninseeesnee 88-97 88-97 


(a) For use in spring and fall. 
(b) For use in summer months. 


Construction Steps 


The step by step construction is as follows: 


. Prepare foundation. 

. Apply prime coat if needed. 

. Spread aggregate. 

. Apply first mixing coat of Y gallon of bituminous 

material per square yard. 

Mix. 

. Apply second mixing coat of 0.4 gallon of bituminous 
material per square yard. 

. Mix and spread. 

. Roll. 

. Fill surface voids with covering material. 

. Sweep and roll. 
. Apply seal coat of 1/3 gallon of bituminous material 
per square yard. 

12. Cover with small-size aggregate. 

13. Drag and roll to finished surface. 


Am bh CH = 


rower 


1 
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The first two steps have already been discussed 
and the remainder will be taken up in detail. 
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Spreading Aggregate-——Aggregate is spread to 
the loose depth of 242” from the back end of a 
truck or through one of the open-box types of 
spreader, which gives a much more uniform spread. 
When the aggregate is spread from trucks it must 
be leveled out with a blade grader. Hand spread- 
ing is rarely needed and better results can be ob- 
tained by the use of machinery. 


Bituminous Material for First Mixing——No spe- 
cial precautions are needed in this application. 
One-half gallon per square yard is the proper 
amount except when slag aggregate is used. The 
tar specified for spring and fall mixing will set up 
rather slowly, thus providing time for the necessary 
mixing. A heavier tar is specified for summer use. 

First Mixing—The first mixing should be 
started as soon as the bitumen has been applied. 
Various machines have been used for this work, 

such as maintainers or multiple blade graders pulled 
by tractors; motor graders; blade graders pulled by 
tractors or trucks; disc harrows; drags; and spike- 
tooth harrows. Other machines are being developed. 
At present the graders and maintainers seem to pro- 
duce the best results. Ordinary spike-tooth harrows 
segregate the aggregate. A modification of this ma- 
chine recently placed on the market has a tight deck 
which the makers claim eliminates segregation. 

It will be necessary to turn or stir the aggregate 
about six or eight times to mix the top properly. Even 
then the stone may not be entirely coated but it should 
be approximately so. At the end of the mixing, the 
material is leveled out ready for the second applica- 
tion of bitumen. 


Bituminous Application for Second Mixing——The 
second application should be made before the first 
application of bitumen has entirely dried on the ag- 
gregate. Usually it will be made the second day. 
When the job is well organized and progressing rap- 
idly an even heavier tar may be used for the second 
mixing and for the seal coat so as to provide a 
quicker setting material. A tar having a float test 
at 32°C. of 60 to 150 seconds is used. Four-tenths 
gallon per square yard is used in any case except for 
slag. 

Second Mixing—The second mixing is carried on 
in the same manner as the first one until the aggre- 





Then mix and after another application of bitumen, mix again 
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gate is thoroughly coated. This will usually require 
from four to six turnings. The mixture is then spread 
out, leveled, and permitted to cure before rolling. The 
length of time required will depend on climatic con- 
ditions and on the grade of bitumen used. 


Rolling. —Three-wheeled rollers weighing not less 
than 350 pounds per linear inch width of roll are 
recommended, although smaller ones have been suc- 
cessfully used. Rolling may begin as soon as the mix- 
ture becomes tacky or sticky. When a very heavy tar 
is used the rolling may begin as soon as the mixing 
is finished. If the mixture sticks to the roller wheels 
they should be kept wet. A heavy tar requires fast 
mixing while the regular material specified allows 
more time to get the mixing finished and the road in 
shape. Planing with a grader, maintainer, or drag 
after rolling once over will aid materially in obtain- 
ing an easy riding road. 


Filling Surface Voids——The surface voids should 
be filled with just sufficient covering aggregate to fill 
the voids and no more. Too little filling will permit 
the seal coat to go down into the road and defeat its 
object. Too much may separate the seal coat from the 
road surface and cause it to peel off in spots. 

The filler should be swept into the voids during the 
rolling so as to insure uniform distribution. A broom 
attached to the roller is the best implement to produce 
this result. 


Seal Coat 


It is good practice to open the road to traffic at this 
time, for it is better to delay the application of the seal 
coat for several weeks, thus permitting the top to cure 
thoroughly under traffic. If this is not possible, the 
application of the seal coat should be delayed until all 
of the mixing operations on the entire job have been 
completed. The whole length of the road can then be 
sealed at one time. The seal coat must be covered with 
aggregate and rolled. Dragging this cover during 
the rolling will eliminate minor irregularities in the 
surface. 


Quantities and Cost 


For a loose depth of aggregate of two and one-half 
inches the following approximate quantities of mate- 
rial will be required per square yard: 


Stone or Gravel Slag 
Mixing aggregate, pounds ...... 170 140 
Covering aggregate, pounds .... 40 30 
Bitumen (prime coat) gallon.... 0.4 0.4 
Bitumen (first mix) gallon ..... 0.5 0.6 
Bitumen (second mix) gallon.... 0.4 0.5 
Bitumen (seal coat) gallon ...... 0.33 0.33 


Costs naturally will vary depending upon the 
delivered costs of the various items entering into 
the road. Mixing, rolling and incidental labor 
should not cost more than five to eight cents per 
square yard. The average cost for the finished job 
will run about fifty cents per square yard. 


The road should receive a maintenance seal coat 
the year after construction. After that time it is 
maintained like a bituminous macadam. A seal 
coat every three to five years depending upon 
climatic conditions and upon traffic will keep it in 
good shape. 
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And after rolling, sweep and roll filler into the surface voids 





17 





WORKS 





Construction Details of the 
Graded Aggregate Type 


By Bernard E. Gray 
Highway Engineer, The Asphalt Institute 


HE graded aggregate type is particularly 
adapted to surfacing existing gravel and traffic- 
bound roads because of the presence of a con- 
siderable amount of fines below the %4-inch size, and 
because, by making small additions of aggregate to 
the prepared surface, an ideal grading can be ob- 
tained without extra expense while utilizing all of 
the material already in place. In the operation of 
crushed stone quarries, the material under %-inch 
size has been largely a waste product, and has ac- 
cumulated in a large tonnage at many plants. With 
the graded aggregate type, therefore, there is an out- 
let for this material in combination with the sizes 
above %4-inch, which works out to the benefit of the 
producer and the user alike. 
Grading and Preparation of Aggregate 
If the existing road surface is sufficiently thick and 
stable, all of the aggregate for the road-mix top may 
be obtained by scarifying. New material may be add- 
ed, if necessary, for the full depth of the road-mix 
course, or any combination of new material and light 
scarifying may be provided. Whenever new material 
is added, it is desirable to place it on the roadway 
several weeks before the application and mixing with 
the asphaltic material, so that the surface may be care- 
fully conditioned and bladed to obtain a uniform and 
even distribution of the new aggregate. After such 
preparation, the surface is scarified and loosened to a 
depth of approximately 2% inches, and thoroughly 
pulverized with a disk-harrow. In general, the grad- 
ing of the aggregate prior to the application of the 
asphaltic material need not conform to narrow limita- 
tions, but on any single project the grading should 
be made as uniform as practicable throughout its en- 
tire length. Satisfactory general grading limitations 
are as follows: 


Passing 1-inch GCIOER ..6050cc0e% 100 per cent 
Passing 4-inch screen .......-..-- 50 to 70 per cent 
Passing 10-mesh sieve .........--- 35 to 60 per cent 
Passing 200-mesh sieve ........... 7 to 14 per cent 


Where the road surface contains an excess of fines, 
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a simple sieve analysis quickly shows that the new 
material should be of a size above %4-inch, whereas 
if the old road contains an excess of coarse particles 
then the new material should be largely under the 
Y%-inch size. 

Asphaltic Materials 


Either of two asphaltic products can be used in the 
construction of the graded aggregate type—a non- 
hardening liquid product or a cutback asphalt con- 
taining slowly volatile distillates. Both products should 
have approximately the same original viscosity, to 
enable them to be mixed properly with the mineral 
aggregate by harrowing and blading. The non-hard- 
ening material is recommended only for arid or semi- 
arid areas, such as are found in certain western sec- 
tions, and the hardening, or cutback asphalt should 
be used in most of the other areas. Specifications for 
these two classes of products, as recommended by ‘The 
Asphalt Institute, are as follows: 


Asphaltic Material No. 3 4 
Class Non- Hardening 
Hardening 
Viscosity (Furol) at 122°F....... 200 to 320 200 to 320 
Distillation, per cent by volume. 
Total distillate to 437°F., not more than 2 5 


Total distillate to 600°F., not more than 15 
Total distillate to 680°F., not more than 25 
Distillate between 600°F. and 680°F., 
oe a 12 
Tests on residue from distillation. 
Penetration 77°F., 50 g. 1 sec., not less 


OR. osteo base ocean nsesee nes ces see oe 

Penetration 77°F., 100 g. 5 sec...... 100 to 350 

Ductility 77°F., not less than......... 60 

Per cent soluble in carbon disulphide, 
as remeleea 99 99 


One advantage of the graded aggregate type is 
that the correct amount of asphaltic material required 
for a particular mineral aggregate can be predeter- 
mined very readily with a degree of exactness which 
insures uniform results. As a result of field and lab- 
oratory studies, certain formulae have been worked 
out, so that, having determined the percent of voids 
in any aggregate, the amount of asphaltic material 
required is quickly determined. These results are 
given in the table in the next column. 

The deduction factor of six is simply an amount 
which has been determined from laboratory experi- 
ment to be the per cent of voids required in a finished 


PUBLIC WORKS 


Left, by blading thin layers from center or side windrows, smooth riding surfaces are secured. Right, a complete operation under 
way. A distributor is in front followed by two disc harrows, then two blade graders. Photos by U. S. Bur. Pub. Rds. 
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mixture which will allow expansion and contraction, 

due to temperature changes, without any harm to the 

mixture itself. The other terms are self explanatory. 
Gallons Asphaltic Material Required 


% % 
of Voids in of Voids Gallons of Asphaltic Material 
Compacted Deduction to be Per Sq. Yd. Per 100 Ft., 20 Ft. 
Min. A ge. Factor Filled lilnch Thick Wide, 1 Inch Thick 

15 6 9 .50 112.2 

16 6 10 .56 124.7 

17 6 11 .62 137.1 

18 6 12 .67 149.5 

19 6 13 73 162.0 

20 6 14 78 174.5 

21 6 15 .84 187.0 

22 6 16 .90 199.5 

23 6 17 95 212.0 

24 6 18 1.01 224.4 

25 6 19 1.07 236.9 

26 6 20 1,12 249.3 

27 6 21 1.18 261.8 

28 6 22 1.23 274.2 

29 4 23 1.29 286.6 

30 6 24 1.35 299.0 

31 6 25 1.40 311.5 

32 6 26 1.46 324.0 

33 6 27 1.52 336.5 


Construction Procedure 

Having the aggregate spread evenly over the road 
surface in loosened condition, the asphaltic material is 
applied uniformly at a temperature between 160° F. 
and 200° F. by means of a pressure distributor. Ap- 
plication of the asphaltic material is made at the rate 
of ¥% gallon per square yard in each application until 
the total required quantity has been applied. For ex- 
ample, for a two-inch compacted thickness the total 
quantity will range usually from 1% to 134 gallons 
per square yard, and will accordingly involve three 
or four applications. A disk-harrow or other mixing 
type of equipment immediately follows the distribu- 
tor, so as to incorporate the asphaltic material at once 
with the aggregate. This is a great advantage, in that 
traffic may continue to use the road with practically 
no danger of picking up the bituminous material, 
as the immediate mixing with the fine particles of the 
graded aggregate has the effect of producing a rather 
dry mixture which does not splash. The disk-harrow 
then continues to work up and down the treated 
strip until a uniform mixture has been obtained, after 
which the second application may be immediately 
made, and the same procedure of mixing again fol- 
lowed until the total amount of asphaltic material has 
been incorporated with the aggregate. 

After this initial mixing has been completed, the 
material is bladed with a road grader and moved from 
one side of the road to the other, which brings about 
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Steps in the construction of the road-mix tye surface, and a completed Vermont road 


a certain amount of curing or drying action. The 
operation is repeated until the mixture presents a 
uniform appearance in color and is free from any fat 
spots, balls and uncoated particles, after which it is 
brought to a windrow down the center of the road, 
with traffic moving on either side. 

The weakest point in any road-mix surface is the 
edge, and in the graded aggregate type ravelling may 
be completely prevented by providing a thickened edge 
prior to finishing of the surface. Prior to spreading 
the mixture over the surface, a small triangular cut 
is made with the grader at each side about two inches 
deep at the outer edge and feathering to zero at a 
point about three feet in toward the center. The ma- 
terial removed from this cut is thrown out on the 
shoulder and provides lateral support for the com- 
pleted mixture as it is spread. 

Using a grader, the mixture in the windrow is 
then spread in several thin layers over the entire width 
of the roadway by cutting at the toe of the slope of the 
windrow at each side, and with each pass of the 
grader moving sufficient material to make a layer of 
about 1% inch depth. It is very desirable that this 
method of spreading be followed, as it is by this 
process of building-up thin layers under traffic that 
the superlative smooth-riding qualities of this type 
are obtained. The first pass of the grader will fill the 
V-shaped cut at the outside edge, and with the subse- 
quent layers builds up a thickened edge which resists 
any ravelling and maintains the integrity of the en- 
tire surface. After the windrow has been entirely 
spread over the surface, blading operations are con- 
tinued for a period of a week or ten days as the 
material is gradually consolidated under traffic. No 
rolling is required, except occasionally at the out- 
side edges for the purpose of hastening initial com- 
pression, and best results are obtained by a combina- 
tion of traffic consolidation and repeated blading. 

Several stock piles of the mixed material should 
be set aside to be used as patching material for cor- 
rection of any small depressions which may develop 


during the compaction operations. After the mixture 
has been thoroughly consolidated and smoothed, a light 
seal coat at the rate of 4% gallon per square yard is 
applied, using the same asphaltic product as employed 
in the original construction. This is covered with a 
light dressing of sand or %-inch maximum size stone 
chips at the rate of 10 pounds per square yard. The 
broom-drag then should be operated over the surface 
to insure even distribution during the final period of 
compaction under traffic. 

This type of construction is particularly applicable 
to areas where gravels are plentifully available and 
is a means whereby thoysands of miles of existing 
gravel roads can be transformed into excellent smooth- 
riding surfaces by merely scarifying the existing 
roadbed and adding a little new material and an 
appropriate amount of asphaltic material; or where 
commercial quarries are available, so that aggregates 
formerly waste products are cheaply available for ad- 
mixture to existing surfaces, plus the asphaltic ma- 
terials. Where all of the aggregate is obtained from 
the existing roadbed, the cost is simply that of scarify- 
ing and blading plus the asphaltic material. The cost 
using existing roadbeds entirely is about $700 per 
mile per inch of depth for 18-foot width. With new 
aggregate, the total cost would be about double. 

Many of the western states have adopted this type 
of construction for their primary road system under 
light to medium traffic, (viz.: 300 to 1500 vehicles 
daily) and many thousand miles of such types of 
surfaces have been constructed as Federal Aid proj- 
ects. Maintenance costs are invariably lower than for 
untreated surfaces, and where the type has been em- 
ployed on a large scale it is estimated that the con- 
struction costs are more than completely absorbed over 
a ten-year period as contrasted with maintaining an 
untreated surface. 

While this type as yet has been used but little in 
the east, it should grow rapidly in popularity because 
of the flexibility of the operations and the extraordi- 
nary smooth-riding qualities obtained. 





























Practical Concrete Construction Details 





By William E. Barker 


Highway Engineer, Portland Cement Association 


I1i—Proportioning Aggregates (Continued) 
By Void Cement Ratio and by Absolute Volume 


OID-CEMENT ratio and absolute volume are actually 
being used in proportioning concrete mixes, the first by 
the Illinois Division of Highways and the second by the 

Texas Highway Department. Proportioning on the basis of 
the void-cement ratio was developed by Professors A. N. Talbot 
and Frank E. Richart, at the University of Illinois, based on 
test data which indicate that the strength of concrete may be 
determined from the ratio of voids in the mortar to volume of 
cement. (By voids is meant the space in the mortar that is 
filled by water and air.) 

The strength for a given ratio of voids to cement is constant 
only at basic water content. (Basic water content is that quan- 
tity of water per unit volume of mortar which produces mini- 
mum voids in the mortar.) 

If a small amount of water is added to a mixture of sand and 
cement, the volume of the mixture increases. Apparently the 
water forms a film on each particle of material, held there by 
surface tension, which film holds the particles apart and so 
increases the total volume. As more water is added, a point of 
maximum volume is reached at which each particle is provided 
with a film of moisture. Further additions of water inundate 
the particles, reducing surface tension and decreasing the vol- 
ume. At a certain water content the voids are barely filled 
with water and the volume is a minimum. If still more water 
is added, the volume is again increased. 

Basic water content is determined experimentally by adding 
small increments of water to a mixture of dry sand and cement 
until minimum volume is secured. 

More than this quantity of water is required to secure a 
plastic and workable concrete, and this additional water will 
reduce the strength of the concrete, so the strengths determined 
from the void-cement ratio relation are corrcted for water in 
excess of basic water content. 

In designing mixes by void-cement ratio, curves are first 
made up showing the voids in the mortar for various quantities 
of water and various ratios of cement to sand. From these, 
other curves are developed showing voids, water content and 
void-cement ratio in the mortar for these various mixes, using 
the water content which will give a concrete of the desired 
workability. 

The amount of coarse aggregate which can be used with a 
given mortar is then determined by trial; concrete mixtures are 
made up and tested for strength and a curve showing strengths 
for various void-cement ratios is plotted, to be used for future 
design. 
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In practice, in a large organization like a highway depart- 
ment, the various curves are made up in advance by the cen- 
tral laboratory. The mix is then designed by determining the 
quantity of cement required, with the given sand, to give the 
void-cement ratio for the desired strength, and by adding the 
proper amount of coarse aggregate to this mortar to give the 
desired concrete. 


The amount of coarse aggregate which should be added 
to the mortar is determined in the field by trial, but the in- 





b 
spector is guided by a ratio b previously determined by the 


laboratory, in which b is the absolute or solid volume of 
coarse aggregate per unit volume of concrete, and bo is the 
absolute volume of coarse aggregate per un volume of coarse 


b 
aggregate. If b, were to equal 1, it would mean that the par- 


ticles of coarse aggregate in the concrete were in contact, with 
no mortar holding them apart anywhere. Even if this were 
possible, the concrete would be too harsh and unworkable 
to be used in any construction work. The farther the value of 





b 
b departs from 1, the farther apart the stone particles are 
oO 


in the concrete, and the more mortar (and therefore the more 
cement) is required. The proper value depends upon the use 
to which the concrete is to be put, the equipment used to 
handle and finish it, and the characteristics of the materials. 
For paving work in Illinois, it is between 0.65 and 0.77 for 
both gravel and crushed stone. 


The void-cement ratio is similar to the water-cement ratio, 
since it recognizes that strengths vary with varying water con- 
tent. There is a further similarity in that its use requires that 
mixes be determined by trial. But more of the work of design 
is done by the central laboratory and less is left to the judgment 
of the man in the field. 


In proportioning by absolute volume, the Texas Highway 
Department first fixes the amount of cement to be used per 
cubic yard of concrete and the cubic feet of water per sack of 
cement. Subtracting the absolute volume of this water and 
cement from 27 gives the absolute volume, in cubic feet, of 
aggregrate in a cubic yard of concrete. (This result is slightly 
in error because air voids in the concrete average about 114 
per cent. If greater accuracy is desired, air voids of 114 per 
cent may be assumed.) 


Knowing the absolute volume of aggregate which is to be 
used, the man in the field then has to determine what part of 
this volume shall be fine aggregate and what part coarse aggre- 
gate. This is determined by actual trial batches, guided by a 
limiting quantity of coarse aggregate established by the de- 
partment laboratory for all aggregates in the state. 


. The quantity of coarse aggregate is expressed by the ratio 
b. (This is the 
o 
proportioning and the same discussion applies to it.) The limits 
set for this ratio by the Texas Highway Department are 0.78 
to 0.87, when the concrete is to be used for pavement, which 
means that a larger proportion of coarse aggregate is used in 
Texas than in Illinois. 

In practice, the Texas engineer who is designing a mix in the 
field assumes a value midway between the limits—say 0.83-— 
and makes up a batch of concrete with the materials that will 
be used on the job, using the specified cement factor and water- 
cement ratio. If the concrete proves too harsh he reduces the 
ratio to perhaps 0.80; if it seems oversanded, he increases it 
perhaps to 0.85, and mixes up another batch. When exactly 
the desired concrete is secured, the proportions are calculated 
in pounds and given to the contractor. 

Both highway departments report greater economy and 
much more uniform strengths since these methods of design 
superseded fixed proportions. 


same ratio used in void-cement ratio 



















































Water Works System of Walton, Kentucky 





Pump house and settling basin, 
Walton water works. 


Gate house and dam, looking across partly filled 
reservoir. 


By C. N. Harrub, B. S. 
Member A. S. C. E.; Engineering Association of Nashville; A.W.W.A.; NE.W.W. A. 


HE city of Walton, Kentucky, has until this 

year had no public water supply. Late in 1930 

the Board of Trustees decided to ascertain the 
attitude of the people with respect to the installation 
of a water works system by holding an election for a 
$25,000 bond issue for that purpose. The election 
carried with a very large majority, and the Board of 
Trustees then proceeded to authorize the issuance of 
$35,000 in water revenue bonds to complete the financ- 
ing of the project. 

In 1931 the city limits were extended to include a 
number living outside the original limits who wished 
to have the water service when the system was in- 
stalled. This brought the total population to approxi- 
mately 1,000. ° 

The writer’s firm was engaged for designing and 
supervising construction of the system, and prelimi- 
nary surveys were begun in November, 1930. Con- 
struction work was started early in March, 1931, and 
the plant put into service in August. 

The water is derived from an impounding reservoir 
made by constructing an earth dam across a small 
stream about half a mile from the main street of the 
town. The watershed has an area of about 160 acres, 
largely grass land, with a small portion wooded. 

A careful study of several watersheds was made 
before a selection was made, in order to assure a 
sufficient yield and adequate storage to carry the town 
through a long dry spell. Although runoff records 
were not available for the particular section, study of 
records of similar terrain in the state indicated that 
an ample supply for a good many years could be 
obtained from this watershed, and the dam was de- 
signed to give a supply of 75,000 gallons per day 
for 120 consecutive days without rain, with a draw- 
down of fourteen feet, with a liberal allowance for 
evaporation and seepage. The dam is 30 feet high 
above the bed of the stream and approximately 500 
feet long at the crest. The entire upstream face of 
the dam is rip-rapped with stone 12 inches deep. A 
concrete spillway 10 feet long and 4 feet below the 
crest of the dam is provided at the easterly end of 
the dam. A concrete flume, designed to carry the en- 
tire runoff at maximum rainfall recorded for this 
section, extends beyond the downstream toe of the 
dam, to prevent any erosion near the dam. A rein- 
forced concrete gate house is located near the up- 
stream toe at the center of the dam. In this gate 
house are the drain valve and two supply valves, 





which permit drawing water from two levels. The 
drain will permit dewatering the entire reservoir, in 
case of need. The water surface of full reservoir 
is appoximately eight acres. 

Near the downstream toe of the dam is the settling 
basin and pumping station. Water flows by gravity 
to the settling basin, where the elevation is controlled 
by a float valve. As the water enters the basin, sul- 
phate of alumina is added, an Omega dry feed ma- 
chine being used for this purpose. The water then 
passes through a baffled mixing chamber and into the 
settling basin proper, which is a rectangular return 
basin. The extreme end of the basin is separated 
off as a suction well for the pumps, and the water 
enters this through a skimming weir extending the 
entire width of the well, just below the water surface. 
Liquid chlorine is applied to the water as it enters 
the pump suction mains. 

No filters are included in the present system, but 
the plant is so arranged that they can be readily 
added later when needed. 

At the southerly end of the town is a 100,000 gal- 
lon tank on a 100 foot tower, which gives adequate 
pressure for fire fighting in practically all parts of 
town, without the use of a pumping engine. 

The distribution system is of centrifugal cast pipe, 
using copper service connections throughout, and 
every connection is metered. Meters were considered 
essential, ta prevent unnecessary waste of water, 
and as added assurance of maintaining an adequate 
supply over long dry periods. 

Work on the dam was started early in March and 
carried on as rapidly as weather conditions permit- 
ted, as it was desirable to impound as much as pos- 
sible of the spring rains, if the reservoir was to be 
filled before winter. Rains fell on several occasions 
before the dam was completed, but no water was im- 
pounded until the dam was completed, and the rip-rap 
sufficiently well advanced to prevent the water from 
rising above it. As soon as it was considered safe, the 
drain valve was closed and the reservoir allowed to 
fill, and as the dam was completed some time before 
the distribution system, the reservoir was filled, and 
water was flowing over the spillway before the sys- 
tem was put into service. 

The total cost of the waterworks system, including 
purchase of real estate, engineering, legal services 
and advertising, was approximately $56,045, the prin- 
cipal items of which were as follows: 
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Reservoir and dam, including gate house and spill- 

DN. pases eevine esos beer Cesena tS Crewe $13,221.80 

Distribution system, including: 
17,580 feet of 2”, 4” & 6" pipe.....eseeeeceee 17,390.00 
49 feet of 2”, 4” & 6” valves and boxes.... 1,155.40 
Te SO” TOS. ois 00004 00 tocar es 1,785.00 
10,296 Ibs. of cast-iron specials...... onenecees 654.85 
107 service connections and meters and boxes. 3,976.50 
ee nee ES rer eer 1,289.20 
Pumping station and equipment: 
Se rere eee 95.00 
Concrete settling basin .......ccccccccccces 2,207.00 
Pump house . 649.25 
Equipment, pumps, chlorinator, alum feed ma- 

Se IEE GEE, GEE: occ ccs cecccosees 2,915.00 
Elevated tank and foundations .........--eeeeee- 7,200.00 
Sanitation of water shed .....cccccccccccccsens 964.00 
ME GSincinac oie caendewelseine sass sees 2,542.00 

$56,045.00 


From the above figures the average per capita costs 
of the various items is as follows: 
Reservoir, dam, gate house and spillway... .$13.22 per capita 


Distribution system complete ........... 26.25 per capita 
Pumping station complete ........ oo 5.87 per capita 
Elevated tank complete ........eeeeee0. 7.20 per capita 
Sanitation of watershed ..........e0e00. 0.96 per capita 
POE GME ccccsccccevevoseseseveses 2.54 per capita 


Design and supervision were by the C. N. Harrub 
Engineering Company, with V. S. Brogden as resi- 
dent engineer in charge, and W. L. Hailey & Com- 
pany of Nashville, Tenn., were general contractors. 





Automatic Pumping Stations 
Report Their Own Status 


So completely automatic are the new Pikesville and 
Townson pumping stations for the Baltimore (Mary- 
land) bureau of water supply, that it is merely neces- 
sary for headquarters to call the unattended stations 
on the telephone if reports of operating conditions 

re desired. A unique method of obtaining these auto- 
matic reports was designed for the purpose by General 
Electric engineers, and was recently put into opera- 
tion. 

The pumping equipment—two motor-driven pumps 
—is automatically started and stopped in accordance 
with the water level in the reservoir. A hand-operated 
switch in the pumping station makes it possible to 
predetermine which pumping unit shall start in re- 
sponse to the water level indication but, should this 
“preferred” unit shut down because of trouble or 
some other reason, the second unit is automatically 
started in its place. 

By means of the special audible indicating equip- 
ment, operators can obtain reports of the conditions 
in the pumping station from any point which has 
telephone connection with the station. The pumping 
station number is dialed in the usual manner, and the 
indicating equipment is immediately set in action. 
The desired information is transmitted by means of 
a series of codes made up of long and short buzzes 
heard in the telephone receiver. The different codes 
are separated by a single-stroke bell signal also 
heard in the telephone receiver. 

The first report transmitted by the code tells 
whether or not conditions generally are satisfactory 
and correct at the station. In that event, the equip- 
men continues its report, telling which of the two 
pumping units is selected as the preferred one; 
whether water is flowing into or out of the reservoir: 
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what the water pressure is in five-pound steps from 
50 to 70 pounds; what the water level is in the reser- 
voir in one-foot steps over a six-foot range. If the 
first report, however, showed that the station was not 
in satisfactory operating condition, then an additional 
set of codes is transmitted, indicating whether or not 
voltage is available for each of the pumping units, 
and whether or not either unit is locked out of ser- 
vice because of the functioning of some protective 
device. 

When the audible equipment is once started, it pro- 
ceeds to report on all the various conditions described 
and then repeats the code signals as a check. If, how- 
ever, someone is visiting the pumping station and 
wishes to answer the telephone he may do so without 
interference from the audible indicating equipment 
because it is disconnected from the telephone as soon 
as the receiver is lifted. If the visitor wishes to call 
out of the station, he may do so in the usual way. 





Meters Reduce Waste in Paris, IIl. 


C. W. Lemon, city manager of Paris, Illinois, 
states that the whole town was metered last year, re- 
ducing pumpage from around 1.5 to 2.0 million gal- 
lons per day to 300,000 to 500,000 gallons. The 
population of Paris is 8,800, and there are 1,502 
active services. The average monthly consumption 
for the past fiscal year was 9,083,000 gallons, and the 
maximum monthly consumption, which occurred in 
June, 1932, was 14,730,000 gallons. 


as. Tay 
MIKTEM 


G. E. Automatic switch gear for Baltimore automatic 
pumping station. 





















Non- Biological Sewage and Sludge 
Treatment™ 


Willem Rudolfs 


Chief, Dept. Sewage Research, New Jersey Agricultural Experiment Station 


N spite of the rapid accumulation of information 
on biological treatment methods made during the 
last few years and the utilization of the findings, 

which will ultimately make the processes intense, 
continuous, short and without nuisances, interest in 
non-biological sewage treatment processes is increas- 
ing. Probably the main reasons for this trend are the 
greater mechanization of equipment and the fact that 
the biological processes are becoming more and more 
complicated, requiring increased skill and scientific 
control. We know more about the processes, but 
biological treatment has been and is at present usual- 
ly practiced in a very crude way. This may seem 
to be so because we have a better understanding, 
although many problems are unsolved and require 
investigation ; or it may be because of the complexity, 
wherefor proper control is too intricate and too ex- 
pensive. Those who are mechanically inclined will 
turn naturally to methods like filtering, incineration, 
centrifuging, etc., which at the outset look more 
simple. 

It is assumed that non-biological methods are in- 
herently less complicated than biological methods. 
This, however, is not necessarily correct. It is also 
sometimes assumed that non-biological methods of 
treatment may be less costly than biological methods. 
This assumption may be correct in some instances, but 
is questionable as a general statement because of the 
fact that a certain amount of energy must be ex- 
pended for the destruction of the waste material. 
When natural forces are employed to destroy or 
stabilize putrefactive material, the energy is sup- 
plied by the source itself, but conditions must be made 
favorable for the forces to act. When the destruction 
or stabilization must be accomplished solely by energy 
applied, the ultimate cost may be considerably great- 
er. Nevertheless, inquiries into non-biological meth- 
ods will undoubtedly bring forward ways and means 
of treatment which are preferable over biological 
methods, no matter how great the latter’s perfection 
will be. 

With our present knowledge, biological treatment 
will be preferable in certain instances, in a number 
of others they should not be used. Even at present 
a number of cases could be cited, particularly where 
large quantities of certain industrial wastes are mixed 
with domestic sewage, where the employment of 
biological methods is illogical and fundamentally 
wrong. 

The trend of searching for non-biological means of 
treatment will undoubtedly increase during the next 
few years. It is possible that the pendulum will swing 
far out and anything biological considered of less 
interest. 

Those of us who are engaged in studies for the 
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purpose of finding the best and most economical 
methods of sewage treatment will not overlook any 
method which looks promising. We have been con- 
ducting laboratory and semi-plant experiments for 
about a year at the Plainfield, N. J., sewage treat- 
ment plant, with a grant from the International Sani- 
tation Engineers, Inc., on a purely physical-chemical 
method of sewage treatment. A historical develop- 
ment and some results obtained are presented in the 
May, 1932, issue of of the Sewage Works Journal, 
but there are several points of practical interest to 
the sanitary engineer which might be emphasized. 


Method 


Briefly, the method as developed consists of dis- 
placeable tanks filled with slag through which the 
coarse screened sewage is filtered upward, and in- 
cinerating the adhering sludge in a specially con- 
structed calciner. After filtration, the partially clari- 
fied sewage is treated with chemicals, the sludge 
settled and filtered through the same slag filter re- 
ceiving the sewage. Rapid sand filters may be added 
to obtain a highly purified effluent. The filters pro- 
duced continuously about 70% suspended solids re- 
duction and a 55 to 60% reduction in biological 
oxygen demand, with a raw sewage application at a 
rate of about 75 mil. gal. per acre per day. 

The slag retained the heavy solids, which filled up 
the spaces between the pieces, and these solids acted 
apparently as a mat holding the finer particles of 
suspended solids. Perhaps one of the most interesting 
findings was that 2% feet of slag was about as effi- 
cient in removing the amount of suspended solids 
which could be removed within a given time, as was 
a layer of slag of 7 feet or more. This would indicate 
that a comparatively thin blanket of sludge per- 
formed the main straining function. The blanketing 
effect was probably also responsible for the fact that 
there was no floating material or oily scum in the 
effluent tank, although during laundry days a greasy 
scum would form quickly on the surface of the raw 
sewage when left standing. 

The layer of slag was covered with about two feet 
of effluent. The slag was removed when fouled and 
this, together with the layer of effluent over the fil- 
ter, were most likely responsible for the absence of 
odor from the filters. Only when the filters were left 
standing idle in hot weather for several days bacterial 
decomposition would set in and hydrogen sulfide 
odors start to develop. 


Incineration 


Several incinerators have been built lately to de- 
stroy the coarse and fine screenings at sewage treat- 
ment plants, and no doubt a number will be built in 
the future to take care of the sludge, when methods 
have been worked out satisfactorily to dewater the 
sludge. For the incineration of the sludge adhering 
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to the slag, an experimental incinerator was built by 
the Isbell-Porter Co. of Newark, N. J., which re- 
quired charges of from 250 to 300 pounds of sludge 
coated slag. During the drying operation the incin- 
erator produced considerable odor, which was found 
to be corelated to the high temperatures maintained 
and the moisture content of the sludge“). Experi- 
ments ‘were conducted to absorb the odors in oil, acti- 
vated carbon, etc., which showed that most of the 
burnt vegetable odor could be eliminated, but not 
all of it. By utilizing the hot gases for preheating, 
the odors are expected to be eliminated similar to 
those in modern garbage incineration plants. 


The honeycomb slag of 112” commercial size which 
was used stood the heat of incineration (1200°F) 
very well. About 2% could be screened out through 
a Y-inch screen after each drying and burning 
period. The drying and burning required 45 minutes 
for batches. In a full-size plant it is proposed to feed 
the incinerator by a continuous process. 

Cost estimates made by the Isbell-Porter Co. for 
a plant with an average daily flow of 1 m.g.d. and 
a maximum hourly flow of 1.5 m.g.d. for filtering and 
sludge destruction was $110,000, and operation cost 


(1) Water Works & Sewerage, July, 1932. 
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$13.50 exclusive of labor. The larger the plant the 
lower initial and operation costs per m.g.d. 

The type of treatment investigated would appear 
to produce results somewhere between primary and 
secondary treatment devices and as such might have 
a place where more than settling and less than oxida- 
tion is required. 

Any method of physical or physical-chemical treat- 
ment has undoubtedly certain advantages over bio- 
logical treatment, the most important perhaps being 
the fact that mechanical treatment is positive in opera- 
tion as long as the equipment is kept in running order. 
Simplicity of control may be a factor worth while 
considering. A method whereby the sewage is treated 
rapidly and the sludge disposed of at the same time 
without digestion or drying perhaps comes closer to 
the goal. Probably the most important disadvantages 
of any physical method whereby movable or moving 
equipment is used, are the possibilities of a break- 
down and the fact that putrescible material in solu- 
tion is not stabilized. Experiences in sewage treat- 
ment where tanks with movable parts are used have 
shown that breakdowns are very infrequent. Where 
high treatment of the effluent is required to stabilize 
material in solution, chemical precipitation or oxida- 
tion methods must be used in addition. 





Iron Pipe Intercepting Sewer Nearly Mile Long 


By R. B. Parks 


OS ANGELES, CALIF., last year began con- 
L; structing the San Pedro sewer, which has several 
interesting features. It consists of 4,961 feet of 
lead-jointed 20-inch cast-iron pipe laid along the 
ocean front, most of it near the foot of a bluff and sup- 
ported on piers two to eight feet above the beach 
level to keep it on the hydraulic gradient. Part of 
the right-of-way, however, is across the Fort Mac- 
Arthur rifle range, and here it is under ground, 
reaching a depth of 9 feet cover. There is also 327 
feet of 12-inch vitrified clay pipe. 

The iron pipe is in 16-foot lengths, furnished by 
the American Cast Iron Pipe Co., and calculated to 
have sufficient strength to support itself, filled with 
sewage, when supported at the ends only. Each joint 
is supported by a concrete pier. At angles in the line 
there are special anchor piers. Also there are 17 ex- 
pansion piers, where Simplex expansion couplings are 
used. 

Connections with tributary sewers are made by 
means of special castings, ordinary 20 in. by 8 in. T’s 
set in the tops of piers. Of these there are five. Six 
20 in. by 20 in. T’s, with the branch set vertical and 
covered, are provided to serve as clean-outs. The 
trestle piers are of different heights; eight are 4 ft. 
high; 139 are 6 feet; 35 are 8 feet, and 61 are 10 ft. 
Where the pipe is under ground, a lighter pier is 
used reaching down to rock, an average distance of 
9 feet below the sewer invert. 

The expansion pier used is really two trestle piers, 
one on each side of the expansion joint, 2 ft. 10 in. 
apart between centers. Each trestle pier is a concrete 
frame consisting of sill, two battered legs and a cap 


in which the pipe rests; the sill, 12 in. thick, having 
a flat V-shaped bottom permitting it to rock slightly 
when the pipe expands or contracts and being set in 
a recess 8 in. deep in the concrete base, the 4 in. be- 
tween each side of the recess and the sill being filled 
with asphalt. The legs are of reinforced class F con- 
crete, 12 in. thick, 3 ft. apart at the top with a 1:9 
batter. Each anchor pier is a solid block of concrete 
3 ft. square at the top and battered 1:12 at the sides 
and 1:5% at the ends. 

In portions of the right of way through the Fort 
MacArthur rifle range the excavation reached a depth 
of 18 feet for the piers, and the pipe trench varied 
from 5 to 11 feet deep, and 26,320 ft. b. m. of lumber 
was used for sheeting. Ground water was handled 
through a manifold with Dayton unions at frequent 





Six-foot trestle piers in factory shed, ready to be waxed by 
machine shown in insert. 
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intervals, while every 16 feet a 2-in. pipe connected 
the manifold to a pump, allowing connections and 
extensions to be made to the manifold without stop- 
ping pumping. 

A unique feature of this job was the use of a 
process of waxing the surfaces of the concrete piers 
to protect the concrete against any disintegration due 
to saline deposits or sewage acids; which process had 
been used before only on a silo. The piers were cast 
in a shed, kept moist for seven days, and not removed 
to the job until fourteen days old. Before removal 
they were given the paraffin treatment by what is 
known as the Stoesling process. 

The machine used consists of a large cylinder con- 
taining water heated to 200° F., in which rests a 
paraffin container. Pressure exerted at the top of this 
container forces the melted paraffin through a pipe 
line into a hose. Two smaller cylinders contain oil 
heated to 320° F. in which are coils through which 
air is forced, the heated air passing into two lines of 
hose, one attached to each side of the paraffin hose, 
thus keeping the paraffin hot. At the ends of the hose 
lines a fine spray of paraffin between two jets of hot 
air are applied to the concrete, and capillary attrac- 
tion helps the heated concrete to absorb the paraffin, 
which is forced upon it under considerable pressure. 

Tests made on the job by the contractor and rep- 
resentatives of the city engineering department 
showed that, given concretes of uniform density, the 
depth of penetration of the paraffin depends upon the 
amount of pre-heating given the surface. Also, other 
conditions being the same, the stronger and denser the 
concrete the less the pentration. 

The process is the invention of Ludwig Stoesling, 
formerly colonel of engineers 
in the German army, and is be- 
ing promoted by two Canadian 
war veterans, W. G. Porter 
and W. W. Dutton. 

This work was designed un- 
der direction of H. G. Smith, 
engineer of sanitary sewers, 








approved by W. T. Knowlton, sanitary engineer, and 
by city engineer J. J. Jessup. The contract was let to 
the Lee R. Weber Co., contractor, for $49,696. Work 
started August 20, 1931, and completed in April of 
this year. 
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Anchor pier (at angle in line) with clean-out 


















Above—Pipe on 4-foot. 
trestle piers. 
Center—Expansion joint 
on M pier. 
Left—Pipe on piers with 
3 to 9 feet cover crossing 


Fort MacArthur. 


Monthly Rates of Water Consumption 
Water consumption in Charlottesville, Va., during 
the fiscal year September 1 to August 31, 1930-1931, 
totalled 654,852,100 gallons. The average monthly 
consumption was 54,571,000 gallons, and based on 
this, the percentage of the monthly consumption for 
each of the months was: 


September . 140.7 January 65.1 May 95.0 
October ......125.0 February 83.8 June 98.0 
November 100.0 March 88.6 July 120.3 
December 73.4 April 91.8 August 119.5 


The city has a population of 20,000, the average 
consumption per person per day being 90 gallons. 
C. H. Swing is superintendent of Public Utilities. 























Brick for Gutters and Parking Strips 





Advantages of this type of street construction and approved methods of 
laying it. Widths used in a number of cities. 


the American Road Builders’ Association, to the 

increased use of brick for gutters, or combined 
gutter and parking strips, especially with bituminous 
streets. Among the advantages cited for this type of 
construction are that it permits the thorough compac- 
tion of the bituminous material next to the gutter, 
maintains a true and even flow line, and gives a sur- 
face which will not deform under the weight of heavy 
vehicles, either parked or in motion. It also furnishes 
a surface that is resistant to the chemical action of 
gutter fluids; and in northern cities, where gutters 
fill with ice during winter months, a material not sub- 
ject to injury through any ordinary snow or ice re- 
moval methods. 

When paving brick is used for gutter construction, 
the base course of the pavement should be laid con- 
tinuously from curb to curb, without a break and 
without any longitudinal joint at the edge of the gut- 
ter. This construction, which is shown in the accom- 
panying illustration, gives added strengh and results 
in a firm and integral bond between the brick gutter 
or parking strip and the pavement surfacing. 

Gutters of this type may be 
made from 2 to 7 feet in width. 
The most desirable width will 
depend somewhat upon local 
practices in regard to parking, 
and to local conditions of wear. 
The trend appears to be to- 
ward the wider types of gut- 
ters, as these possess a number 
of advantages. The 7-foot strip 
is needed if it is desired that 
all four wheels of a car parked 
parallel to the curb shall be on 
the parking strip, whereas if it 
is desired only to afford better 
pavement construction and to 
catch oil drippings from cars 
parked ‘° diagonally, one-half 
this will be sufficient. 

The brick may be laid at 
right angles to the curb, or 
parallel. Any of the usual 
types of brick may be used. 
Various depths of brick are ob- 

tainable, from 2% to 4-inch. It 
is very desirable that the depth 
of the brick and sand cushion 
should be the same as the total 
depth of the pavement surface, ves 
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face. In those cases where the pavement thickness is 
less than the thickness of the brick and of the bedding 
course, it will be necessary to depress that section of 
the base under the gutter and parking strip so that 
the finished surface of the gutter and of the pavement 
proper will be at the same elevation. It is much more 
desirable, however, to so design the pavement that 
no depression or change in the base is required. 

Cement grout filler has been most generally speci- 
fied, particularly in the east, where brick gutters and 
parking strips have been in use for many years. When 
grout is used, it is squeegeed into the joints. There is, 
however, no reason why asphalt filler can not be used, 
and it is especially desirable when the wider strips 
are used. 

Because of the narrowness of the gutter and its 
proximity to the curb, it is not always possible to use 
the regular three-ton roller for rolling the brick. In 
such cases, hand tamping, done carefully and _ thor- 
oughly, may be relied upon to provide an even sur- 
face. Where the wider gutters or strips are used, it is 
usually practicable to use a roller. 

In receiving bids on brick gutters and parking 
strips, built in conjunction with 
other types of pavements, it is 
generally customary to have 
the bid on the pavement proper 
include the cost of construction 
of the parking strip and gut- 
ter as well, and to include the 
specifications for them in the 
general specifications. 

The widths of gutters re- 
ported by their city engineers 
as being used in several cities 
are as follows: Columbus, O., 
usually 24 inches; Pittsburgh, 
Pa., 15 inches to 4 feet, de- 
pending on the width of the 
roadway; Detroit, Mich. 4 
feet; Washington, D. C., 13% 
inches, with a transverse slope 
of 1% inches; Atlantic City, 
31 inches; Charlotte, N. C., 18 
inches to 2 feet. Probably 12% 
to 25 inches is the range for 
gutters proper, the wider strips 
being provided for parking. 

If bricks are laid parallel to 
the curb, a width of three 
bricks will give approximately 
12% inches, and 6 bricks about 





so that the base can be laid con- 
tinuously and uniformly from 
curb to curb. The bedding 
course should be not less than 
half an inch in depth; this 
amount added to the depth of 
the brick should equal the 
thickness of the pavement sur- 
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A parking strip in Washington, D. C. 


25 inches. If the more general 
custom of laying the bricks at 
right angles to the curb, break- 
ing joints with a half-brick, is 
followed, two bricks will give 
an approximate width of 18 
inches, four bricks 36 inches, 
and 8 bricks 72 inches. 
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Will RFC Funds Be Available for Public Works 
Construction? 


The Advisory Engineering Board of the Recon- 
struction Finance Corporation is issuing, in connec- 
tion with the Corporation’s Legal Department, In- 
struction Circular No. 3. This circular gives rulings 
relating to the interpretation of the law, and also 
regulations and requirements covering the submis- 
sion for review of propositions for which loans are 
asked. It is understood from preliminary conversa- 
tions with the Board that projects must be developed 
thoroughly by the engineer, with a report covering 
such features as the need, the local unemployment 
situation, principal engineering features, etc. Data 
must be supplied to indicate that the project cannot 
be financed in any other way; for instance, that 
bonds cannot be sold to the public or to bond handling 
firms. The self-liquidating character of the project 
must be established, and a project is not considered 
self-liquidating which depends upon taxation. 

The project or department involved must be a sep- 
arate entity financially, with separate accounting, and 
with funds distinct from all other city funds. In 
other words it must be a business organization sep- 
arate from other municipal services. Thus, if a 
sewage treatment project is under contemplation, the 
Sewer Department must be organized (or reorganized, 
if necessary) with proper legal authority, so that it 
is a distinct and separate legal entity, having sep- 
arate revenues, as from sewer rentals rather than 
from taxation; and the set-up must indicate revenues 
sufficient to cover operating expenses, depreciation, 
interest, and amortization by means of a distinct fund 
for the purpose. 

The RFC will probably determine the rate of in- 
terest on a project and will either buy bonds or ac- 
cept the bonds as collateral on notes, the bonds to be 
sold in the public market when market conditions 
improve so this is possible. The Board of Engineers 
appear to favor projects which can be put into the 
censtruction stage quickly, and also prefer a large 
number of small projects, which would thus affect a 
number of communities. 

However, judging from recent press reports, the 
RFC intends to apply the above requirements very 
strictly. If this is so, very few communities will get 
any assistance, even though it was undoubtedly the 
intention of Congress that the money appropriated 
for relief be used, at least to a reasonable extent, for 
public works construction. That being the case, since 
public works construction offers the best means of 
meeting the present emergency, there is only one thing 
to do. That is to start something. 

We urge that every city official get in touch at once 
with the congressman and senators representing his 
territory, and demand that representations be made 
to Washington so that a saner view of the situation 
be adopted, allowing needed credit to cities, towns 
and villages now ready to go ahead with permanent, 
needed, and self-liquidating public works. Chambers 
of Commerce and other civic organizations can help. 
Now is the time to start. 











Reduce Water Wastage 


Even though metering of water has become quite 
general, there are still many municipalities which 
supply water at “flat” rates. At most of these places, 
the consumption is large, which necessitates a cor- 
respondingly large investment in pumps, wells, filter 
plants, and other supply works. 

Metering lowers the consumption of water, not by 
decreasing legitimate consumption, but by reducing 
waste. This results in lower operating cost, increased 
pressures for fire protection and better service to con- 
sumers. It permits existing mains, pumps and purifi- 
cation plants to serve for a longer period, allowing 
surplus funds to be used for extensions of service to 
new consumers, for replacing antiquated machinery 
and equipment, and for the thousand and one other 
needs that invariably crop up. 

Another cause of waste is leakage from the dis- 
tributing system. Some such leakage is anticipated, 
but when the loss of water reaches abnormal amounts, 
a survey should be made to determine the sources of 
loss and methods of prevention. A village in upstate 
New York, through the intelligent work of its water 
superintendent, has during the past year located and 
stopped leaks totalling 220,000 gallons a day—about 
one-third of its total consumption. As a result it has 
saved on pumpage costs enough to carry out some 
extensions and improvements long needed. 





Getting Ahead in Engineering 

The Health Department of Jefferson County, Bir- 
mingham, Alabama, gives weekly talks on health and 
health factors from the local radio station. These 
talks are prepared by an engineer of that department, 
and cover a variety of community and personal health 
problems. Not only are they of value in showing 
other engineers how to prepare readable and interest- 
ing material, but they convey facts in a most pleasing 
and painless fashion. 

But our purpose is not to urge our readers to write 
for copies of these talks, even those on such topics 
as “Drinking Water,” “The Fly,” “Malaria” and 
others equally interesting (though it would be well 
worth while to do so), but to point out that the 
engineer of to-day must be more than a strictly tech- 
nical man. The engineers who have suffered most dur- 
ing the past few years of shift and change have been 
those who held most strictly to the technical side of 
engineering—draftsman, designer, construction man, 
etc. The men engaged in the administrative and man- 
agement side of engineering have generally been more 
fortunate, or perhaps less unfortunate. 

In the first six to ten years of his work, the engi- 
neer can get his necessary basic technical and con- 
struction experience, and after that time he ought to 
have pretty well in mind his plans for the future, 
and should aim at a position which will allow him 
to use his broader talents, reinforced by his engineer- 
ing training and experience. If he does that, he’s 
much more liable to be “sitting pretty” when another 
“reconstruction period” comes along. 
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Water Standards for Meeting Requirements 
of Industries 


By A. S. Behrman 


Chemical Director, International Filter Co. 


HE water supplied to the community as a 

whole must meet one set of requirements—in 

several ways, a rather rigid and uniform set. 
The water supplied to industry, on the other hand, 
must in many cases meet additional and very dif- 
ferent standards—differing not only in general from 
the standards of the community supply, but differing 
also in the various industries. 

It follows that the water supply of a community 
cannot be expected to meet the highly specialized and 
individualistic requirements of certain industries. The 
fact that an improvement is indicated and justi- 
fied does not always mean that it can be afforded by 
the community, particularly when the community is 
small. Under these circumstances it is perfectly 
proper and permissible for the community to pass on 
to the individual householder or industrial consumer 
the task of improving the water for his particular 
use beyond the safety and clarity provided by the 
community. Equipment for nearly every purification 
requirement of that sort is now available. 

Probably of most interest to water works men are 
the requirements of water used for making ice, soft 
drinks, boiler feed, and laundry and textile industries. 


Water for the Ice Industry 


Ice at present is generally frozen from raw water 
rather than from distilled water as formerly. The 
ideal water for making ice is one that is free from 
any dissolved or suspended matter. 

The troublesome impurities most common in water 
used for making raw-water ice are the bicarbonates 
of calcium and magnesium—that is, so-called “‘tem- 
porary hardness.” When a water containing much 
of these impurities is frozen, the compounds are pre- 
cipitated as a white or dirty deposit of calcium car- 
bonate and magnesium hydroxide, tending to make 
the ice opaque and brittle, and to exhibit a heavy 
white core which the housewife knowingly points out 
as “ammonia” in the ice. 

Another most objectionable impurity is iron, as 
amounts of this impurity, even though present in 
amounts as small as 0.3 or 0.4 parts per million, may 
give the ice a reddish-brown cast and core. 

Lime treatment removes the bicarbonates of cal- 
cium and magnesium bodily, and leaves practically 
nothing in their place. If the only impurities in a 
water were “temporary hardness,’ no matter how 
great in amount, they could be reduced with proper 
lime treatment to 40 or 50 parts per million. Iron 
also is removed by lime treatment as the insoluble 
hydroxide. 

Softening bicarbonate waters by the zeolite process 
is entirely unsatisfactory for making raw-water ice, 
for this treatment does not reduce the amount of dis- 
solved solids in the water, but actually increases 
them; moreover, the calcium and magnesium bicar- 
bonates present in the raw water are replaced with a 
corresponding amount of sodium bicarbonate, which 
is one of the most objectionable impurities in water 
for making raw-water ice, since it tends to make the 





ice not only opaque, but also quite brittle, resulting 
in cracking and shattering. 

Aside from lime treatment, the most common types 
of water purification processes we employ in connec- 
tion with raw-water ice manufacture are color re- 
moval and neutralization. A little color is decidedly 
objectionable for raw-water ice, even though the 
amount may be perfectly inoffensive for the com- 
munity water supply. Another extremely useful 
method of treatment we have developed for certain 
cases is the neutralization of residual alkalinity re- 
maining in the water after the lime treatment, or of 
the alkalinity originally present in a raw water. 

Obviously, these special methods of treatment can- 
not be looked for from the community water treat- 
ment plant.. In fact, if the neutralization of alkalinity 
was practiced for the community supply, the effect 
would be disastrous on the community water distribu- 
tion system, due to the lowered pH and alkalinity of 
the water and its consequent corrosive nature. 


Water for the Laundry and Textile Industries 

The principal requirement of the water for these 
industries is that, in addition to being free from ob- 
viously objectionable iron, it shall also be as free as 
possible from calcium and magnesium—in other 
words, be of “zero hardness.” For obtaining “zero 
hardness” we are limited to zeolite softening. But 
even if a community could afford to turn water of 
“zero hardness” into the mains, it would be imprac- 
tical and illogical to do so; for this water, entirely 
free from calcium and magnesium, could not put a 
protective coating on the metal surfaces, and so would 
invite red water troubles throughout the community 
with eventual disintegration of the mains themselves. 
Over-zealous zeolite enthusiasts have on occasion over- 
looked this fact to their sorrow. In general, it may 
be said that there is no economic justification for turn- 
ing water into the mains with less than 4 or 5 grains 
per gallon of hardness; and when the zeolite process 
is used for softening the community supply, it is 
customary to mix the “zero hardness” effluent from 
the softeners with enough of the raw hard water to 
give the mixture a hardness of 4 or 5 grains per 
gallon. 

Here again, in the textile and laundry industries, 
we have a set of requirements that the community 
water supply can meet only part way. 


Water for the Soft Drink Industry 

The water used for carbonated beverages must be 
clear and free from objectionable taste, otherwise it 
will interfere with the appearance and flavor of the 
finished beverage. Iron is also highly objectionable 
in most cases. 

High alkalinity from whatever source is objec- 
tionable in that it neutralizes the flavoring acids of 
the beverage. The pH of many carbonated beverages 
is as low as about 3; and there is a direct relation 
between pH and taste. 

Any objectionable taste, or anything contributing 
to an off-taste, is objectionable and must be removed 
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if possible. Excess chlorine, chlorophenols, algae 
and similar tastes may completely ruin the bottlers’ 
product. 

Some kinds of organic matter cause foaming in 
the beverage, both when it is being carbonated in the 
first place and after the bottle is opened. 

The diversity of special considerations involved in 
water treatment for the soft drink industry makes it 
impossible for the city treatment plant to attempt to 
cope with all these problems. This is properly the 
problem of the bottler himself, who can now obtain 
help from reputable manufacturers of water treating 
equipment with specialized experience in the bottling 
field. Of especial interest to this audience is the 
pressure activated carbon purifier for the removal of 
chlorine, chlorophenols, and other objectionable tastes 
and odors. 

Water for Boiler Plants 

A good water for boiler feed purposes, and par- 
ticularly for a modern high-pressure boiler, must be 
extremely soft, for the prevention of scale; and must 
yield, on evaporation in the boiler, a minimum of 
soluble and suspended solids, in order to avoid foam- 
ing and priming at reasonable concentrations without 
excessive blowdown losses. While there must be suf- 
ficient excess alkalinity of the proper kind to insure 
the precipitation of scale-forming impurities, the 
ratio of sodium carbonate to sodium sulphate in the 
boiler feed water must be kept within certain limits 
to prevent caustic embrittlement. In the case of 
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boilers operating at 250 pounds or over, this ratio of 
sulphate to carbonate must be not less than 3 to 1. 
Finally, in many cases, the water must be substan- 
tially free of oxygen, in order to avoid corrosion. 

In order to meet these rigorous requirements, the 
raw water must in most cases be softened, usually by 
the lime-soda process, less frequently by the zeolite 
process. A secondary softening treatment, now rather 
popular, is the addition of sodium phosphate directly 
to the water in the boiler. If necessary for providing 
the proper sulphate-carbonate ratio, excess alkalinity 
of the softened water is neutralized, or sodium sul- 
phate is added. De-aerating heaters are employed 
to remove oxygen and free carbon dioxide as well. 

Occasionally a raw water is so nearly pure initially 
that the little treatment required may be carried out 
in the boiler itself; but such cases are becoming more 
and more exceptional as the standards of boiler water 
quality become more and more exacting. 

Other industrial applications also have their own 
individual requirements, which I will not go into; 
but the above considerations are sufficient, I believe, 
to bring out the difference between rational water 
treatment for the community supply as distinguished 
from water treatment for the industries, and to in- 
dicate the results which may reasonably be expected 
from each type of treatment. 

The above is condensed from a paper presented by 
Mr. Behrman before the Pennsylvania Water Works 
Operators Association. 





Chironomus Larvae in Water Supply 


The recent appearance of red worms in the water 
supply of one of the principal Kansas cities presented 
a problem which is fortunately not encountered by 
most waterworks men. 

This particular water supply is obtained from a 
river. The raw water is pumped over an aerator, and 
flows through coagulating and settling basins to the 
filters. The filtered water is pumped into a large un- 
covered storage reservoir from which it flows by 
gravity to the city distribution system. To control 
algae growths in the clear water reservoir, ammonia 
chlorine treatment of the filtered water is used and a 
residual is maintained in the clear water reservoir. 

During the summer of 1931, small worms were 
found in the water supply at various points in the 
distribution system. The worms were a source of much 
complaint. However, they disappeared shortly and 
no preventive measures were taken. During the 
latter part of May, 1932, the worms again made 
their appearance in the distribution system. They are 
for the most part red in color and vary in length 
from 1/32 to % inch. Samples of the worms were 
collected and identified as members of the “Chiro- 
nomus” family originating from a midge fly. 

In describing a similar larval contamination of a 
clear water reservoir at Cincinnati in 1931, Bahlman 

Journal of the American Water Works Association, 
May 1932) discusses the life cycle of the Chironomus 
briefly as follows: 

“From textbooks we read that the midges or 
Chironomidae deposit their eggs on water weeds, 
iloating scum, or on the clean surface of water. A 
generation is completed within about five weeks. The 
larvae are bright red worms, commonly called blood 
worms, and are about % to 1 inch in length. They 
swim about with an active undulating motion. They 
develop in all types of water, in springs and in stag- 





nant pools, in shallow rills and in the deepest lake 
bottoms at great pressures. The high oxygen-carrying 
capacity of the haemoglobin of the blood plasma 
makes life possible where little oxygen is present. 
Under favorable conditions these worms develop in 
enormous numbers, and are the source of an abun- 
dant food supply for fish. Developing from the egg 
in the bottom ooze, the larvae proceed to burrow 
through the muck, fashioning tubular shelters for 
themselves out of silt or any material that is available. 
The wall of the tube is held together by the silk-like 
secretion of the salivary glands. These shelter-tubes 
are open at both ends, with a net-like silken barrier 
at one opening. By vigorous undulations, the larva 
draws a current of water into the tube and feeds 
upon plankton organisms which become enmeshed in 
the silken net. It may also reach out from the tube 
and feed upon disintegrated plant tissues. These shel- 
ter-tubes and burrows will ramify into every available 
crevice, and often large numbers of the worms thus 
escape casual observation. The final stage of the 
metamorphosis, the fly, is similar in size and appear- 
ance to the common mosquito, from which it might 
not be distinguished by the layman.” 

In the case of the Kansas supply previously re- 
ferred to, there is little question but that the eggs 
were laid in the clear water reservoir. Attempts to 
control the worms by chlorination or treatment with 
copper sulfate have been unsuccessful with doses 
which can be safely used. A complete covering of the 
clear water reservoir is the only means of insuring 
safety from larvae contamination. It has been dem- 
onstrated that the worms are unable to penetrate the 
filters so that if the filtered water is adequately pro- 
tected from the egg laying insect, there is no danger 
of Chironomus larvae entering the supply. (Kansas 
Municipalities. ) 
















































High Early Strength and Truck-Mixed Con- 
crete in County Highway Engineering 


over the United States indicate a considerable 

progress in the utilization of new ideas and 
materials, and the employment of modern equipment. 
Despite a late start, due to the uncertain conditions of 
the few months past, a great deal of construction work 
has been reported as now under way. 


High Early Strength Cement 


Out of one group of 371 counties, data have been 
selected concerning the use of high early strength 
cement and of truck-mixed corfcrete. Of the 371 coun- 
ties, 67 report the use of high early strength cement. 
This was used principally on straight paving work 
and on bridges and culverts, but was reported as used 
also on intersections and for replacement, repair and 
patching work. Reports from some of the counties 
follow : 

High early strength cement has been used with 
satisfaction in pavement construction by Rawlins Co., 
Kans., and Delaware Co., O., but its use for patching 
purposes has not been so successful in Mulnomah Co., 
Ore. In Matagorda Co., Tex., however, it has been 
found satisfactory. Brooke Co., W. Va., has employed 
it in constructing intersections, since its use allows 
much earlier opening of the road to traffic. 

The use of Incor high early strength cement on 
highway construction in Mobile Co., Ala., was not only 
satisfactory but allowed the road to be opened to 
traffic 24 hours after the work was completed. John 
R. Peavy is county engineer. Napa Co., Calif., has 
used high early strength cement on bridge and culvert 
construction with good results, and Marin Co., Calif., 
has had similar good experience in pavement replace- 
ment work. San Joaquin Co., Calif., has used it for 
minor repairs and bridge work, and Lee Co., Fla., in 
pavement and sidewalk construction. Colquitt Co., 
Ga., has used it for pavement construction. 

Cook Co., Ill., has also used high early strength 
cement in pavement construction and found it to give 
a strength in three days equal to that of ordinary 
portland cement in six to eight days, but it requires 
some additional finishing help. Shelby Co., Ind., also 
reports excellent results on pavement construction, as 
does Warren Co., Ia. O’Brien Co., Ia., has used it 
for repair of pavement “blow ups.’”’ Genesee County, 
Mich., uses it for repairs and for intersections, and 
Ottawa Co., for patching. Madison Co., N. Y. finds its 
use important from the time-saving point of view. 


Bridges and Culverts 

The use of high early strength cement in the con- 
struction of bridge abutments is reported as satisfac- 
tory by Bates Co., Mo. Garfield Co., Wash., also 
has used it for bridge abutments and has found that 
these can be put into service within seven days. Ful- 
ton Co., Mo., has used it to some extent in culvert 
construction, finding it very satisfactory, and the same 
results are reported by Napa Co., Calif., which has 
used it on culverts and bridge decks, and by San 
Joaquin Co., on bridge work. Pinellas Co., Fla., has 
also used it in bridge work, and Broward Co., in add- 
ing to the height of draw-bridge abutments, in which 
work it is very valuable because of its quick-setting 
properties. 


x ae from county highway engineers all 


Linn Co., Ia., has used it in culvert construction, 
and Winneshiek Co. in raising bridge grades. Rush 
Co., Kans., employs it for bridge floors and Sumner 
Co. has used some for bridge posts and rails. Sulli- 
van County, N. Y., finds it very satisfactory for bridge 
work, as do Chemung Co., N. Y., and Franklin Co., O. 
Garfield Co., Okla., has used it for emergency bridge 
construction. 

Kendall Co., Tex., has used it for culvert con- 
struction when it was desired to hasten the opening of 
the road, as has Wharton Co., Tex., while Upshur Co., 
W. Va., has used it for bridge floors and approaches. 


Truck-Mixed Concrete 


Multnomah Co., Ore., has used truck-mixed con- 
crete for bridges and pavements on hauls up to 8 
miles in length and has found it satisfactory. Brooke 
County, W. Va., has used it for widening work, with 
good results, the maximum haul being 5 miles. Mo- 
bile Co., Ala., has also used it, but the work required 
no haul in excess of 4 miles. Fresno Co., Calif., has 
used truck-mixed concrete on bridge construction with 
a maximum haul of 16 miles, with excellent results. 
Marin Co., Calif., uses it for concrete shoulder work, 
the hauls running up to 5.8 miles. Colquitt Co., Ga., 
has used it in pavement construction on hauls up to 3 
miles. 

Warren County, Ia., has used truck-mixed concrete 
for foundation work, with hauls up to 5 miles. Ottawa 
Co., Mich., has been using truck-mixed concrete for 
widening old pavements and finds this method very 
satisfactory. The maximum haul has been 5 miles. 
Bergen Co., N. J., has employed it on hauls up to 7 
miles, Chautauqua Co., N. Y., on hauls up to 10 miles, 
and Westchester Co., N. Y., on hauls of 5 to 8 miles 
for curb and sidewalk construction. Hamilton Co., O., 
has used it for road and bridge construction on hauls 
up to 4 miles, and Franklin Co., O., on hauls to 10 
miles for bridge foundations. Payne Co., Okla., re- 
ports hauls up to 11 miles for culvert and building 
work. 


Credit for Lower Road Costs 


Thos. H. MacDonald, Chief, U. S. Bureau of Public 
Roads, in an address before the American Road 
Builders’ Association, attributed decreasing road costs 
(prior to any effect of the present depression) to 
improvement in engineering designs, in contractors’ 
methods and in efficiency and adaptability of equip- 
ment. He said: “The decrease in road costs for the 
five-year period from 1924 to 1929; taken from unit 
prices of Federal aid projects, was about 27 per cent. 
During this same period there was a constant in- 
crease in the quality of the roads produced generally. 
The road contractors and equipment manufacturers 
are to be credited with a large part of this decreased 
cost, through improved organization and better meth- 
ods, which permitted higher production with the same 
organization cost. Better engineering designs, better 
inspection, and a pride in their output on the part of 
both contractors and engineers, produced at a con- 
stantly decreasing cost, a constantly better quality 
and more durable roads.” 
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OU will find the Goodyear Pneumatic 
Lug Tractor Tire far more satisfactory 
and economical for every kind of road work 
because it is scientifically built for power 


grader duty. 


It is a “road-job” tire both in design and 
construction — not just a modified form of 
truck tire. Every experienced road builder 
will be quick to appreciate these special 
advantages: 


Its tread design is self-cleaning —doesn’t clog 
with crushed stone or tar. 


Because it keeps clean, the thick, powerful 
tread always grips down with ample traction 
for straight forward motion. 


Sidewalls, body and tread of special Goodyear 


rubber offer extreme resistance to destructive 
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Here’s the 


“ BEST TIRE 


for Road Work 


oil-acid solutions and abrasive cutting by 
sharp surface rock. 


No other tire can give you the clean, powerful, 
stay-on-the-road traction, nor the dependable, 
trouble-free service in highway construction 
and repair work that you will get from these 
longer-life, lower-cost, safe Goodyear Pneu- 
matic Lug Tractor Tires. 


You will save both time and money by having 
these efficient tires on your power graders. 
Write or call the Goodyear Government Sales 
Department, Akron, Ohio, or Los Angeles, 
California, for full information as to the right 
types and sizes for YOUR service. 


TUNE IN: Goodyear invites you to hear the Revelers 

Quartet, Goodyear Concert-Dance Orchestra and a feature 

guest artist every Wednesday night, over N. B. C. Red Network, 
WEAF and Associated Stations 


“AIM 


we 


SPECIFY GOODYEAR PNEUMATIC LUG TRACTOR TIRES ON NEW EQUIPMENT 


Do you need the latest catalogs? Consult the classified INDUSTRIAL LITERATURE section, beginning on page 


61 
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Unloader and Conveyor Save Money 


on Road Job 


for unloading aggregate from cars is demon- 
strated by their use on a New York state con- 
struction job by Hogeboom & Canfield of Utica, N. Y. 
The purpose of, the conveyors on this particular job 
was to unload sand from hopper-bottom cars and 
deliver it to a stock pile alongside of a batching plant. 
There are also stock piles of two sizes of crushed 
stone, but this material is unloaded by a clam- 
shell bucket operated by a gasoline crane. The crane 
formerly unloaded the sand also, but it was found 
that the capacity of the crane was not great enough 
to unload all the materials, and also deliver the mate- 
rials from the stock piles into the batching bins. 
Therefore it became necessary to have two crane 
operators, one to operate in the daytime delivering 
materials into the batcher and unloading what mate- 
rial he had time for, and a night operator to unload 
enough materials onto the stock piles to keep them 
going the following day, or to devise some other meth- 
od. ‘The problem was figured out on an economic basis, 
and the answer was the two conveyors to unload all 
the sand, leaving the crane operator with stone only 
to unload. After the sand is unloaded, however, the 
crane puts it into the batcher. 
The conveyors have unloaded an average of four 
cars of sand each day, and with one unloaded Sunday, 
this makes a total of 25 cars in a week. This is about 


le utility and economy of portable conveyors 


an average week’s run during the course of the job, 
which will last about three or four months. 

Two men handle the sand unloading. They spot 
the cars, drop the hoppers, and start and stop the con- 
veyors. While the conveyors are running, the two men 
stay inside the car all the time, as the sand is washed 
and sticks to the car, and the conveyors need no atten- 
tion while running. The average time for one hopper 
of a car is about twenty minutes, or a total running 
time of about forty minutes to unload a car, the aver- 
age capacity of a car being about 50-55 tons. This is 
not counting the time required to shift the car after 
one hopper has been unloaded, but is net unloading 
time. 

The unloaders used on this job were made by the 
Portable Machinery Co., York, Pa. 





Crack Control in Bases for Sheet 
Asphalt 


A research project started by the Rhode Island 
State Board of Public Roads and under way at the 
present time is an attempt to control the cracking in 
the base of a sheet-asphalt pavement. At the present 
time cracks in a reinforced cement concrete pavement 
are fairly well controlled by the use of reinforcement 
and longitudinal and transverse joints. Continuous 


Unloader and 
Conveyor Instal- 
lation on job of 

Hogeboom & 
Canfield 
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AKE just a minute to write for complete information 
about the most easily operated Pressure Distributor 
ever built. One valve controls flow of bitumen. 
Low-pressure (coilless) Oil Burner does all the heating. 
Send for the Littleford Distributor Catalog—it gives full 


details. 
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GET THE FACTS 
About the Littleford Pressure Distributor 


One 
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Road Maintenance Equipment 
SINCE 1900 
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Newesk 
tine Hoteb 


Excellent Restaucants 
Main Dining Room 
and Coffee Shop, 
serving delightful food 


Ow 
pater - OPERATED, 
providing the same high 
of Seale Hospitality tor 
which Baker Hotels are famous 


Atuactive Rate \ 
Single with bath $25° up . 
Double with bath #3.5° up 
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ROOMS 
BATHS 
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Do you need the latest catalogs? Consult the classified INDUSTRIAL LITERATURE Section, beginning on page 61. 





] 5 FEET in 4.6 seconds — that's 


how fast you can hoist with a P & H 1 yd. 
shovel. It's the fastest hoisting speed you 
can buy on a | yd. machine—and it’s just 
one of many reasons why you'll get greater 
yardage at lower cost with a P & H. 





Shovels, Draglines, Cranes, 
Skimmer Scoops, Trench Hoes 
ee —— a 1 Harnischfeger Corporation - Established in i884 

% Cubic Yards Capacity 4412 West National Avenue, Milwaukee, Wis. 










IGREATER YWARDAGE AT LOWER COST 





























































Warren-Knight Helps Public 
Officials Meet Reduced Budgets 


N THE new Model Transit- 
Level recently introduced by 
the Warren- Knight Company 
there is offered to Municipal En- 
gineers a combination Instrument 
that will do the work of a Transit 
at the price of a Builders Level. 
This Instrument has been tested 
by Engineers for City and High- 
way work, and found extremely 
satisfactory. The Instrument is 
light but sturdy and is built with the workmanship of a 
precision Transit. It offers many of the advantages of a 
Transit with the advantage of adjustment like a Wye 
/evel—an exclusive feature. 

The Transit-Level is furnished in four Models ranging 
in price from $125.00 to $150.00 with special discounts 
being offered to PusLic Works readers. 

Special discounts are also being offered on all new 
Transits and Levels and the prices of guaranteed redwiit 
Instruments are the lowest in twenty-five years. 

As many Engineers are economizing by having their 
old Instruments repaired, the WARREN-KNIGHT CO. 
with facilities for the repair of any make Instrument, is 
cooperating by reducing repair rates 25%. Shipping con- 
tainers are furnished free on request. 

Write direct to WARREN-KNIGHT CO., 136 N. 12th 
Street, Philadelphia, Pa., for new 64 page Catalog 
PW-69, or rebuilt list PWC-69 and special discounts and 
other information desired.—Advt. 
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LMP at IRE Street 


NEW YORK CITY 


A new and thorowghly modern hotel. 
Beautifully furnished, spacious owt 
side rooms tastefully appointed and 
fully equipped for luxurious comfort. 
Two moderate priced restaurants 
serve delicious food. 

THE EMPIRE is close to Times Square, 
theatre and shopping districts bet 
outside of the “noise” area. Ex 
cellent transit and garage facilities. 


DAILY RATES: 
* from $2.00 for one 
from $2.50 for two 


Write for literature and 
attractive weekly rates 


H. REINERS, Gen’! Manager 
ae £ TES jj [Caw 
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cement concrete base under a sheet aspnalt pavement, 
however, has been allowed to crack at will. Many 
times this practice has resulted in ragged cracks of 
appreciable width running across the pavement. Very 
little information is available on this subject and the 
project is therefore attracting considerable attention 
Several methods of using welded wire mesh were in- 
troduced in different sections of the pavement while 
unreinforced sections with weakened or dummy joints 
were constructed. In addition to the different designs 
in the base a change was made in the sheet asphalt 
surface mixture by adding about thirty per cent of 
one-haiif-inch stone to the top mix. It was hoped that 
this would fluff the mix, give better raking qualities 
and produce a smoother riding surface free from the 
shallow waves so common to sheet asphalt pavements. 
It is too early to gauge the results between sections 
laid with the different types of surface and base, but 
records of density, stability, type of reinforcement, 
etc., are being carefully kept which may prove valu- 
able in future work. 





Loadings for County Bridge 
Design 

In designing bridges for county roads, no particu- 
lar standard loading appears to be followed, judging 
from reports submitted by about 400 counties to 
Pusiic Works. While many of these counties have 
adopted the bases of design of their respective state 
highway departments, or of the U. S. Bureau of 
Public Roads, more of them appear to follow their 
own inclinations, though doubtless their standards are, 
in many cases, based in a large measure upon state 
standards. 

A review of the loading assumed for design reveals 
a considerable disparity of opinion, which is perhaps 
best expressed in the words of F. A. Steiger, county 
surveyor, Fairfield, Calif., who says: ‘‘I do not think 
that loadings should be limited. All bridges must be 
able to carry any load imposed, and truck drivers 
make no concessions.” Similar statements were made 
by others, yet on certain roads there is no doubt but 
that the scarcity or absence of heavy truck traffic would 
make an exceedingly heavy type bridge unnecessary. 

More counties use a design based upon a 20-ton 
loading for their main county roads than any other 
basis. Rather closely following is a 15-ton loading. 
Some few counties use loads of 30 or 40 tons for de- 
sign purposes, sometimes in the form of two 15-ton 
trucks using the structure at once. Others use live 
loads of 100, 130 or 160 pounds per square foot. Some 
few counties, mainly in the south, use loadings as low 
as 6 to 74 tons, even for their more important county 
roads. 

But if the situation is scrambled when main county 
roads only are considered, it becomes still more so 
when secondary county roads are considered. Assumed 
ioadings for design vary from a concentrated load of 4 
tons to a concentrated load of 30 tons. Probably 
40% of the counties use the same loading for 
sceondary road bridges as for main road _ bridges. 
but the majority of them do not. Concentrated 
loads of 10 and 15 tons are used for design 
bases by more counties than any other loading, though 
a 20-ton loading is used by a large number. Live 
loads of 80 to 160 pounds per square foot are used in 
a few cases. Loads of 4, 5, and 8 tons are used, but 
by a rather small percentage of the total. 
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Repaving Cuts in 
Concrete Pavements 


By F. D. Woodruff 


Assistant Superintendent of Maintenance, New Jersey State 
Highway Department. 


cured for a considerable period before being 

opened to traffic, but it would be extremely 
disadvantageous to close a heavy-traffic highway for 
such a period after every cut made to reach an under- 
ground pipe or for other reason. Fortunately the 
curing time can be reduced to 18 or 24 hours, or 
under strikingly adverse conditions not more than 72 
hours. Where patches are to be opened to traffic in 
18 hours, however, conditions must be almost ideal, 
workmanship must be of the best, and accelerating 
admixtures must be employed generally. 


General Fundamentals 


The use of special cements other than true portland 
cements is not recommended, since the former require 
unusual curing methods and treatment and therefore 
are not readily adaptable to average working condi- 
tions. Finely ground and specially burned portland 
cements are not always obtainable on short notice, 
and standard commercial brands are generally the 
only ones available for such emergency repairs. Care 
should be exercised not to use water showing strik- 
ingly undesirable characteristics. 

The sand should be well graded in size, washeu 
clean and completely free from all foreign material. 
Excessively fine material therein will usually require 
the use of additional water to produce a workable 
mix and in all probability will result in an inferior 
quality concrete. 

The stone or gravel should contain no loam, vege- 
table matter or decomposed fragments. The size 
employed will depend upon the character and extent 


N cuee constructed concrete pavements must be 
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Methods of repairing concrete pavement over trenches 
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Buffalo-Springfield rollers 
have held the position of 
leadership for more than 
thirty years and they lead 
today. Investigate and you 
will find Buffalo-Spring- 
fields more frequently speci- 
fied than any other make 
... because they embody the 
most advanced features of 
design and construction ... 
because they are the most 
dependable rollers built. 


THE 
BUFFALO-SPRINGFIELD 
ROLLER COMPANY 
SPRINGFIELD, OHIO 
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Pavements cost you less 
when rolled with ERI E 


[age §=6ROLLERS 





You get these features in an ERIE 


Instant smooth reversing Greater flexibility for cross 

Guaranteed high compression rolling 

Uniform hardness from: curb Balanced weight, preventing 
to curb sinking in or bridging 

Minimum of hand tamping Clear view for the operator 

Better factory service Unequalled ease in steering 


Write for catalog today. 


Erie Machine Shops, Erie. Pa. 


Roller Specialists for 43 years. 








Users like to know these days what service to expect 
from the wire rope they use. 


They don’t like to be fooled with idle claims of superi- 
ority which are obviously ridiculous. 

Williamsport wire rope is good rope, generally cheaper 
day in and day out than most ropes, when measured by 
per mile of service. 

We are glad to match the service of Williamsport ropes 
with any other, regardless of its name or make, and 
you'll generally find it greater economy to use Williams- 
port. 


WILLIAMSPORT WIRE ROPE COMPANY 


Main Office and Works: Witit1amMsport, Pa. 


General Sales Offices: 122 So. MicuHican Ave., CH1Icaco 
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of the repair section being treated; small sizes will 
develop better workmanship in small patches, while 
the standard larger graded aggregates are suitable 
for larger areas. 

The determination of the void content of the coarse 
aggregate may not be made in emergency repairs, 
and an arbitrary mixture should be decided upon 
for average conditions. For general work this pro- 
portion should range between 1:14 :2 and 1:134:3%, 
the former mix being used for patches averaging two 
square yards or less, wherein a “three-quarter inch” 
coarse aggregate is preferable, and the latter for 
patches exceeding three square yards, in which larger 
aggregate should be used. Whatever mixture may 
be determined upon, it is essential to slightly increase 
the cement ratio in the composition of the repair sec- 
tion. This increase may be fixed at ten per cent, 
although during summer temperatures where admix- 
tures are used flash set should be closely guarded 
against. Where the original composition of the pave- 
ment being repaired is known, the same mixture may 
be used in large repair sections. 


Preparation of Subgrade 


Utility Trenches—The concrete pavement should 
be removed for not less than six inches beyond the 





edge of the utility trench. The subgrade so exposed, if 
of the proper stability, should not be adjusted in any 
manner nor any foreign materials added to it except 
where it becomes necessary to remove unstable mate- | 
rial for a depth in excess of six inches. Where doubt | 
exists as to the quality of the underlying foundation 
the normal surface of the subgrade adjacent to the 
trench should be reduced for a sufficient depth to 
secure a substantial support which otherwise might be 
disturbed by the removal of the surface pavement to 
be repaired. 

The backfill placed in the excavated trench must be 
thoroughly compacted by either flooding or mechan- 
ical tamping, carried out in layers not to exceed four 
inches thick where possible. 

Surface Failures as a rule. result from the use of 
inferior materials, poor workmanship, improper sub- 
grade compaction or bad drainage. The repair sec- 
tion should be of such quality as to correct the infe- 
rior workmanship and material factors, while a simple 
inspection should determine the necessity of auxiliary 
lateral drains to secure good drainage. Where fail- 
ures have occurred because of insufficiently com- 
pressed subgrade, it is essential to remove all mate- 
rial underlying the pavement which may give any 
indication of instability. Where the removal of the 
subgrade for a depth exceeding six inches becomes 
necessary, a thoroughly compacted sub-base of broken 
stone or other suitable material should be substituted 
To overcome the possibility of such instability extend- 
ing beyond the limits of the repair section, the sub- 
grade under and adjacent to the section to be patched 
should be removed as far as possible and replaced 
with suitable material. While this treatment may 
not be as effective as the removal of additional surface 
area, it has been found that radiating progressive 
failures have been almost completely overcome by this 
procedure. 

Replacing the Concrete 

The edge of the concrete along the outside of the 
cut should be left rough and uneven, except that the 
top for not to exceed one inch should be plumbed 
An edge plumbed and smooth for the entire depth 
invites early failure and a “punching out” of the 
patch. The only exception is where an expansion 0! 
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contraction joint is desired. If oil has penetrated the 
old concrete for a considerable depth no adhesion of 
the concrete can be expected, but a rough abutting 
edge will tend to hold the patch in position. 

Spalled or scaled surface areas of the old concrete 
adjacent to the edge of the cut should not be plas- 
tered, as such shallow repairs will chip out quickly. 
In such cases it may be necessary to cut back the 
entire depth of the concrete under such spalled areas. 

Reinforcing steel, preferably three-eighths inch di- 
ameter deformed, should be placed in the restored 
section two inches above the bottom of the slab. 
The amount of such reinforcement will depend upon 
the dimensions of the opening being repaired and 
upon the condition of the subgrade. In general the 
spacing of this reinforcement should conform to the 
spacing found in the old pavement, both transversely 
and longitudinally. Where reinforced pavements are 
encountered the existing reinforcement in the area of 
the repair should not be removed, but should be bent 
out of range of repair operations until the section is 
to be replaced, at which time the steel should be 
returned as nearly as possible to its original position 
and tied in with new reinforcement. Where unrein- 
forced pavements are encountered a mat of bars not 
more than twelve inches center to center should be 
employed. Such reinforcement is of vital importance 
in restorations over service trenches. In case of 
extra-depth patches, two lines of reinforcement may 
be used. 

Placing Concrete Mixture—The edges of the exist- 
ing pavement should be thoroughly washed, wire 
brushed, wetted down and painted, with a one-to-one 
mortar coating immediately previous to the placing 
of the concrete mixture. This treatment is quite 
essential at all times, but obviously more so with high 
summer temperatures, during which periods the edges 
must be completely cooled and saturated previous to 
the mortar coating, to be followed immediately by the 
installation of the concrete mixture. 

Plain Concrete Mixture—The water content of any 
plain mixture should not exceed four gallons per bag 
of cement, less the moisture content of both fine and 
coarse aggregates. During certain periods of the 
working day a stock pile of either fine or coarse 
aggregate may contain much more water at the bottom 
than in the top and this condition must be carefully 
watched and the water added at the mixer drum ad- 
justed accordingly. 

The aggregates should be mixed from not less than 
two and one-half minutes to five minutes in a machine 
mixer. No hand mixing methods should be employed. 
'he resultant mixture should flow from a square- 
pointed shovel with difficulty and no mixture showing 
more than a one-inch slump in twelve inches should 
be used in high-early-strength repair work. The four- 
gallon water-cement ratio mixture will, as a rule, 
produce a consistency which is called “unworkable.” 
(his “unworkable” mixture should be placed in the 
Tepair area in two-inch layers, each layer being thor- 
oughly compacted by either manual or mechanical 
manipulation, the compacting being completed before 
initial set takes place. The final “dry’’ layer of con- 
crete must be tamped sufficiently to bring out a work- 
‘ble surface, roughly planed and kept slightly above 
the finished grade. The final tamping and finishing 
of the surface should be done as late as possible in 
order that, practically speaking, the shrinkage of the 
‘encrete may be worked out prior to the time of set- 
‘ng up. The proper time for performing this final 
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MEN RESPECT THE 
» GENERAL 


because it is THE LARGEST, STRONG- 
EST, FASTEST and MOST POWERFUL 
half-yarder in the field. It HAS EXTRA 
POWER (powered with a 62 H. P. slow 
speed engine) AND STAMINA that en- 
ables it to “tie-into” the toughest kind of 
jobs and come through SHOWING 
GOOD PROFITS. 
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MARION, OHIO, U.S.A. 


DISTRIBUTORS IN ALL PRINCIPAL CENTERS—GENERALS EVERYWHERI 
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STERLING MOTOR TRUCK CO. 
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Socony Brand 


Asphalt 
Products 


Standard Cut-Back Asphalt for surface treatment 
and mixed in place construction. 

Standard Asphalt Binder A for surface treatment. 

Standard Asphalt Binders B and C for penetration 
work (Asphalt Macadam). 

Standard Paving Asphalt 51-60 and 61-70 Penetra- 
tion for the mixing method. (Asphaltic Concrete.) 

Standard Cold Patch Asphalt for all types of 
patching. 

Standard Refined Asphalt for sheet Asphalt paving. 

Standard Asphalt Joint Fillers. 

Standard Waterproofing Asphalt. 


Specifications and all other par- 
ticulars furnished on request. 


STANDARD OIL CO. 


OF NEW YORK, INC. 
26 Broadway 






























































MEETS ALL STATE HIGHWAY SPECIFICATIONS—made from 
heavy pickets cut especially for our use, woven between the 
best grade of copper bearing steel wire, heavily zinc coated and 
heat treated after galvanizing to give maximum protection 
against corrosion. Shipment can be made from branches lo- 
cated conveniently in your territory. 


BRANCHES: 


ALBANY, N. Y.—St. PAUL, MINN.—MENOMINEE, MICH. 
MANCHESTER, IOWA 


Address all communications to 


MATTSON WIRE & MFG. CO., Inc. 
Main Office, Joliet, III. 
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operation will vary under different conditions and 
with different materials, but is best recognized by the 
surface drying up appearance of the concrete. At this 
point the surface should be tamped thoroughly, 
planed to grade and finished to proper surface. Un- 


less the surface of the patch is retamped and finished . 


at this later period, all bond may be lost. No proper 
bond can be expected unless the concrete mixture is 
reworked at this point, at which time the final shrink- 
age is about to take place. 

Concrete Mixture with an Admixture—By using 
certain admixtures, concrete repair sections may be 
thrown open to traffic in twenty-four hours or less. 

Calcium chloride and other admixtures of equal 
proven effectiveness which are not detrimental to the 
concrete may be used to advantage to secure high- 
early-strength at low temperatures. The use of cal- 
cium chloride only slightly reduces the freezing point 
and in low temperatures it is quite essential to heat 
not only the water, but the other aggregates as well. 
Neither should any concrete be placed upon a frozen 
subgrade. 

A portland cement concrete mixture containing 
calcium chloride should contain no more water than 
that used in plain mixtures, but must be manipulated 
much more quickly in relatively high temperatures 
than the plain cement combinations, since initial set 
takes place much earlier; in consequence, the depth 
of the layers to be tamped should be increased to not 
less than four inches. The same procedure of finishing 
as used for plain concrete mixture should be followed 
just prior to the initial set, although at low tempera- 
tures there appears to be no difference between the 
action of a calcium chloride treated mixture and an 
untreated mixture in summer weather. The mechani- 
cal mixing time should not exceed two and one-half 
minutes in summer temperatures. Where the mixing 
time is in excess of this period, the mixture may set 
up in the drum of the mixer or before the final tamp- 
ing of the repair section has been completed. 

For rapid acceleration at temperatures above 70°, 
a 1% per cent calcium chloride solution may be used; 
between 50° and 70°, a 2 per cent solution; 32° to 
50°, a 2% per cent solution; and from 24° to 32°, a 
3 per cent solution. No two portland cements, how- 
ever, react the same in combination with such an ad- 
mixture, but for average working conditions these 
rules can be followed. 

The admixture, if calcium chloride, must be added 
to the mixer drum in solution in order that a thor- 
ough distribution may be assured. If added in the 
dry state, isolated portions containing the admixture 
may occur, quickly setting up and not only fouling 
the mixer drum, but if placed in the repair section 
causing areas of unequal initial set. If a two per 
cent solution is required, a fifty-gallon container 
should be filled with forty gallons of water and to 
this should be added 100 Ibs. of 75% calcium chloride 
and the mixture agitated until the calcium chloride is 
completely dissolved. Add sufficient water to bring 
the total solution to fifty gallons. A gallon of this 
solution added for each bag of cement will then pro- 
duce what is known as a two per cent admixture, or 
two pounds of calcium chloride for each bag of ce- 
ment. The water necessary to give the desired water 
ratio includes the amount used in the solution. 

Curing 

A concrete mixture containing calcium chloride, 
having been placed and finished to the proper surface, 
requires no careful curing, but during high tempera- 
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tures the finished pavement should be protected by 
burlap saturated at frequent intervals. In plain mix- 
tures, the repair sections should be cured with wet 
hay or by the ponding method until the area is to be 
thrown open to traffic. 





Economy of Creosoted Timber 
Highway Bridges 


URING 1931 the State Highway Department 
D of North Dakota awarded contracts for seven- 

teen bridges having a combined length of 
867% feet and costing $39,096.07 ; an average length 
of 51 feet and an average cost of $45.07 per lineal 
foot. 

The first timber bridge on the state highway sys- 
tem was built in 1928—an eight-span trestle 137.5 
feet long, costing $57.86 per lineal foot. 

Since that first timber bridge, some rather expen- 
sive features of design have been eliminated and the 
contractors have become better acquainted with this 
type of construction, and in 1931 the average price 
per linear foot for creosoted timber bridges was a 
little less than half that for steel and concrete bridges. 

Except for railings, all timber used in bridges on 
the State highways is pressure treated with creosote 
oil. All pieces are cut to fit right into place in the 
structure and about half of the necessary bolt holes 
are bored before the timber is treated. The old sys- 
tem of doing all the cutting and fitting on the job 
after the timber had been treated practically nullified 
the preservative treatment at bearings, joists, ex- 
posed ends, etc., where it is most-essential to have 
it. By framing and boring the timber before treat- 
ment, the full value of the preservative treatment is 
realized. The cost of the treatment is about twenty 
per cent of the cost of the timber complete in place in 
the structure. 

On timber bridges as they are now designed and 
built on State highways, the chief items of mainte- 
nance are: keeping the wearing surface adequate to 
protect the floor from the direct wear of traffic; keep- 
ing all bolts and connections tight, and keeping the 
ground underneath and adjacent to the bridges free 
from grass and weeds so as to reduce the fire hazards. 
These are all comparatively small items in themselves 
but they require rather constant and regular attention. 

Even though creosoted, timber bridges are not 
permanent; but it is believed by Clifford Johnson, 
bridge engineer of the North Dakota State Highway 
Department, that they will last 40 or 50 years or 
more. Timber bridges are not fire proof, but the 
number that have been destroyed by fire in North 
Dakota is extremely small. 

Where bridges have to be relocated to improve the 
alignment, widened to provide for increased traffic 
volume, or lengthened to provide for unforeseen drain- 
age requirements, these adjustments can be made easi- 
ly and with a minimum of waste. In case of relocation, 
a timber bridge can be moved with practically no loss 
of materials. 

There is no need of construction work on timber 
bridges being seasonal for they can be built in winter 
as well as in summer without any extra precautions 
or protection. The advantage of quick construction 
and immediate opening to traffic depends of course 
upon whether or not the adjacent highway is ready 
for traffic. 
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Either Direct Heat or Internal Flame 
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ASPHALT HEATING EQUIPMENT 
SAVES 
TIME — LABOR— FUEL 


Write for Catalog—Dealers in Principal Cities 


MOHAWK ASPHALT HEATER CO. 


SCHENECTADY NEW YORK 


























THE WORLD'S FINEST 


Engineering and Surveying Instruments 


ik the final analysis, the finding of an engineer can 
be no more accurate than the accuracy his instrument 
provides 


The engineering profession has found, over a period of 
many years, that nothing less than BERGER standards of 
perfection can accomplish the great feats for which our 
engineers are responsible. Write for latest literature. 


C. L. BERGER & SONS, INC. 


37 WILLIAMS ST., BOSTON, 19, MASS. 
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Snow Removal in South Dakota 


By J. H. Lake 
Highway Engineer, South Dakota Highway Commission 


NOW removal on the state trunk highways of 

South Dakota is under the supervision of the dis- 

trict engineers, who personally organize the crews 
and plan the work in some counties, while in others 
this is done by the county highway superintendents. 
Snow removal is started as soon as practicable after a 
storm. It is, however, a mistake to start this work until 
after the storm has subsided, especially when it is ac- 
companied by a strong wind. Snow removal attempted 
at this time is not only a waste of money but it aggra- 
vates the condition by heightening the snow wall 
along the road and increasing the amount of snow 
that it will be necessary to remove after this storm 
and other storms that may follow. The incessant 
demand of the public for open roads at all times 
causes snow removal to be started in a good many 
instances before it should be. However, the gas tax 
that is lost when the road is blocked with snow in 
most cases is more than the cost of removing the snow, 
so that snow removal really pays for itself. 

The equipment that can be used most effectively in 
snow removal depends upon the type of road and the 
amount and character ot the snowfall. A light snow 
can be pushed off the travelled portion of the roadway 
with blade graders or road maintainers. When the 
limit for this equipment is reached the truck plow 
is used. This type of snow plow has the advantage 
of speed and mobility. A speed plow mounted on a 
fast, powerful truck will not only push the snow from 
the roadway, but will throw it a considerable distance 
and to a certain extent prevent the piling up of snow 
along the highway, which is always hazardous as it 
makes a channel which will drift full with each wind 
storm and block the highways. The deep heavy snows 
are most effectively removed with a tractor plow. This 
equipment is slow to move from place to place but 
is powerful and pushes its way through, piling up 
the snow along the road. The rotary plow is used 
mostly in deep cuts and to widen out after the other 
types of equipment have piled the snow along the 
road and no more storage space is available. This 
type of plow is especially adapted to this work as it 
will throw the snow a considerable distance. 

The past winter was the most severe of any since 
the policy of keeping roads open all winter was 
adopted. The State Highway Department owns 66 
truck plows, 69 tractor plows, 5 rotary plows. These, 
in addition to numerous county plows, were in almost 
constant use night and day, for ninety days. Snow 
removal over that period cost the state approximately 
$200,000, which is far in excess of any previous 
annual cost. 

It has been said that the best kind of snow removal 
is snow prevention. That is, not allowing the snow to 
drift or lodge on the highways. This can be ac- 
complished to a certain extent in three ways: snow 
fences, weed maintenance, and proper road design. 
Snow fence if properly placed will control drifting. 
However, it must be placed by taking into account 


Snow Control and Removal 





the topography of the land, the cultivation adjacent 
to the highway and the direction of the prevailing 
winds. A section of highway may be bothered with 
drifts this winter because of an adjacent plowed 
field from which the snow sweeps, but next winter 
this may be a field of standing corn from which very 
little snow will blow. The prevailing winds in this 
state are from the northwest, but during the past 
winter several bad snow storms came with a south 
or east wind. In these instances the one million feet 
of snow fence which we had erected not only was 
worthless but in some cases caused drifts to start 


_ and block the highways. The cutting of weeds along 


the shoulders in the ditches and along the fence lines 
is very essential as they very readily cause drifts 
to form. Road embankments that otherwise would 
have been swept clear of snow will be blocked by 
drifts caused by weeds growing along the shoulder. 

Our roads are now being designed and constructed 
to prevent as much snow trouble as possible. High 
fills on which snow cannot readily lodge, with wide 
ditches and borrow pits to catch and hold the snow, 
make the roads which we are constructing today 
much less liable to give us snow trouble except in 
unusual cases. 

As practically all our roads are surfaced with 
gravel we are not bothered a great deal with icy 
roads. When we are, we spread sand or gravel over 
the icy portions. 





When to Start Planning for Snow 
Removal 


By Frank T. Sheets 
Chief Highway Engineer of Illinois 


Planning and organization for snow removal 
should be done during the late summer or fall months. 
If a snow storm should occur before the organization 
is developed, there is confusion, resulting in loss of 
time and inefficient work. This Department follows 
the policy of having all preparations completed for 
snow removal by the middle of October or the first 
of November. 





Snow Removal Equipment Operated by 
Pennsylvania 


The Pennsylvania Department of Highways owns 
and operates the following equipment (as of the win- 
ter of 1931-32), which is employed on snow removal 
work: 708 motor trucks, for which there are provided 
649 mold-board plows, 141 V-type plows, and 8 ro- 
tary plows. There are 117 tractors, for which there are 
available 81 V-type plows and 18 rotary plows. The 
excess in the number of tractors over that of tractor 
plows indicates supplementary power units available 
for tandem hook-up. 

Snow removal work in Pennsylvania is supervised 
by the Highway Department's maintenance organiza- 
tion operating through maintenance districts. Except 
in two instances, these maintenan¢e districts coincide 
with county limits. 
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Model 48S Sno-Plow and 

Model 10R Leveling Wing 

attached to a 3-Ton Motor 
Truck 
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Tue answer to the snow removal problem simmers down 
to well defined facts which are governed by the answers to 
the following questions: 1. What type of motive power is 
available for snow removal work? 2. From what type of 
roads is snow to be removed? 3. What are the average and 
maximum depths of snow which will have to be removed? 
4. What is the mileage of roads from which snow will be 
removed? {| FRINK Sno-Plows are adaptable to a greater 
variety of the above conditions than any other snow plow 
because there is a greater variety of sizes from which to 
select and because they are designed by one of the 
pioneers in the manufacture of snow removal equipment, 
after years of experience and intensive study of all kinds 
of snow conditions from the Arctic regions of northern 
Canada to the southern limits of the snow belt in the 
United States. 


Write today for catalog and complete information. 


CARL H. FRINK, MFR. 


CLAYTON 1,000 ISLANDS NEW YORK 


Davenport Loco. « Mrc. Corp. Frink SNo-PLows or Canapa, Ltp. 
Davenport, Iowa Toronto, ONTARIO 
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SPECIAL FEATURES OF THE 
TYPE “S” FRINK SNO-PLOWS 
FOR ALL MOTOR TRUCKS 


Pushes Easier . 
Side Thrust .. . Self Ballasting 
. . - Bevels the Side Banks... 
Will Not Wedge .. . Will Not 
Buckle... Light Yet Rugged... 
No Unsprung Weight . . . Safest 
At High Speed ... Nose Ice Plate 
... Adjustments Without Tools 
. + « Quickly Attached 
and Detached. 


. . Absence of 
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Do you need the latest catalogs? 


Consult the classified INDUSTRIAL LITERATURE section, beginning on page 61 














Does Snow Removal Pay? 


Engineers from eleven states in the snow belt discuss herein 
the economic and other advantages of snow removal. The 
statements below are essentially direct quotations from the 
man responsible for snow removal in each of the states. 


lic appreciates it. There is no way of estimating 

the value of this service to Connecticut motor- 
ists in dollars and cents. The cost for the fiscal year 
1930-31 was approximately $164,500, covering 2280 
miles of road—slightly over $72 per mile. 

IDAHO.—Snow removal pays in benefits to the pub- 
lic. In ordinary winters, the dif- 
ference in income from gas tax 
pays the snow removal cost. Our 
ordinary costs run about $100,- 
000, but the last season was ex- 
ceptionally severe and the cost 
totalled about $250,000. 

NEVADA.—The public demands 
more snow removal each year, and 
we believe it best to remove the 
snow from our oiled highways as 
rapidly as possible. For the win- 
ter of 1931-32, 1,693.96 miles of 
highway were kept open for traf- 
fic at a cost of $82,678.95, an average of less than $50 
per mile. 

MASSACHUSETTS.—The cost for snow removal in 
Massachusetts is approximately 62 cents per vehicle. 
The demand by the public for such removal is very 
great. 

PENNSYLVANIA.—It is estimated that the costs of 
snow removal in Pennsylvania are saved in the pro- 
tection of surfaces and shoulders, particularly sur- 
faces of the flexible type. The, snow removal pro- 
gram in Pennsylvania has been increased in mileage 
from year to year, in recent years including all hard- 
surfaced mileage of the State Highway System. The 
total expenditures by the Pennsylvania Department 
of Highways, for snow removal and incidental work 
during the winter of 1931-32, was $1,196,462, an 
average of $111.66 per mile of program. Included 
were costs of $36.29 a mile, or $388,895, for snow 
removal; $33.00 per mile, or $353,608 for snow 
fence, rental value and costs of handling; and $42.37 
per mile, or $453,958 for spreading cinders on icy 
roads. 

SOUTH DAKOTA.—The incessant demand of the pub- 
lic for open roads at all times often causes snow re- 
moval to be started before it should be. However, the 
gas tax that is lost when the road is blocked with snow 
is, in most cases, greater than the cost of removing 
the snow, so that snow removal really pays for itself. 
Design to prevent drifting, snow fences, and weed 
maintenance are also employed. 

RHODE ISLAND.—Many benefits gained by keeping 
highways open through the winter are self-evident, 
but difficult to estimate from the dollars and cents 
viewpoint. In Rhode Island the traffic on our state 


(“ic appreciates it. 1 removal does pay; the pub- 





roads is heavy the year around. Before snow removal 
on our state highways, many, if not most, of our 
motorists put up their cars for the winter. Car own- 
ers now use their cars for the full twelve months. Un- 
doubtedly there are immense benefits to social, re- 
ligious, educational and business activities as a result 
of keeping the roads open. 

NEW HAMPSHIRE.—lIt seems evi- 
dent that the removal of snow in 
this state has paid from the fact 
that before snow removal 75 per 
cent of the registered automobiles 
were not registered before the first 
of January, and probably most of 
these not before the first of May, 
whereas now fully 75 per cent are 
registered before the first of Janu- 
ary for the following year. It 
appears safe to assume that the 
increase in the gasoline tax in- 
come which is shown during the 
months of January, February and March is directly 
attributable to the fact that the roads are kept open 
by snow removal. This increase is very much in ex- 
cess of the state snow removal budget, which allows 
an average of $100 per mile. 

1owa.—Snow removal undoubtedly pays though 
there are no definite figures to back up this state- 
ment. There is a strong public demand for snow re- 
moval, and in 1931 the state spent $426,549 for this 
work, including the cost of new equipment. 

VERMONT.—The public demands snow removal. 
Costs last year were approximately $60,000 for win- 
ter maintenance on 1,000 miles of road, which in- 
cluded not only snow plowing, but sanding, opening 
culverts, ditches, etc. 

MICHIGAN.—Probably no single phase of highway 
maintenance work has had more rapid development, 
or has been more appreciated by the motoring public, 
in the past decade, than snow removal work. This 
decade has witnessed the almost complete abandon- 
ment of interurban railway service, as well as many 
branch lines of railroads. Winter maintenance on all 
of the main northern Michigan highways has infused 
new life into the business and scciai activities of that 
part of the state. It has made possible the more ex- 
tensive development of the centralized school system 
and has provided means for medical service in isolated 
regions. The average annual cost of wheel traffic snow 
removal on the State Highways of Michigan for the 
past nine years has been $69.50 per mile. 

It is no longer sufficient to keep roads merely in 
such condition that traffic can get through. They must 
be cleared wide enough for two-way traffic, and the 
surface kept smooth and free from snow and ice ruts. 
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HE FWD truck combines the advantages of 
4 Speed... traction... economy — exactly 
why it’s performance in snow removal work is 
so outstanding — And a logical reason why 


most of the states and counties in the Snow 
Belt use FWD’s in large fleets each winter to 


keep their highways open to travel. 
The FWD Truck is different in design and prin- 


ciple. It drives through all four wheels — this 


principle of propulsion gives the truck unusual 
power. It puts more of the power developed 
to actual use. Both front and rear wheels 


grip the ground — Consequently the FWD holds 
the road better, plows straight ahead without 


LOWEST COST BER MILE swerving or lifting the front end of the truck. 


THE FOUR WHEEL DRIVE AUTO CO. 


OF SNOW REMOVED! CLINTONVICLE, WiSCONSi 


Canadian Factory: Kitchener, Ontario 


SEND FOR BOOKLET 


entitled ‘‘Keeping Trucks in 
Condition for Keeping the 


that’s why more a 


tains interesting facts and 


FWD’s are used in\, ed apm 
snow removal work h | woe fede. 
than all other makes 

combined! 


58 DIFFERENT PLOWS 


Use the FWD truck with a good plow 
— 58 different makes and styles of 
plows are mounted on the front end of 
the FWD. Letus tell you how to prop- 
erly mount snow plow on the FWD. 
































A typical FWD road building 
and snow removal truck 


BACKED BY NATION-WIDE SERVICE: 


Do you need the latest catalogs? Consult the classified INDUSTRIAL LITERATURE section, beginning on page 61. 











Sanitary Engineering 


Water Supply — Sewerage —Refuse Collection and Disposal — Sanitation 


Devising Color Standards for 
Residual Chlorine 


By E. C. Meredith 


Asst. Engr. Virginia State Department of Health 


For controlling the dosage of chlorine in water 
many operators desire only one or perhaps two color 
standards since they are not interested in the exact 
residual chlorine present, except to maintain it at the 
desired figure. 

It has been the custom of this department to supply 
the operators in the state with standards for a residual 
chlorine content of 0.2 p.p.m. as that is about the 
residual which they wish to maintain. However, it 
has been found that these solutions as made up ac- 
cording to Standard Methods lose their color upon 
standing and have to be replaced rather frequently. 
In looking for a way in which to obviate this, it was 
discovered that some of the toilet preparations have 
practically the same color as that obtained when test- 
ing for residual chlorine. The preparation used was 
a shaving lotion known as Williams Aqua Velva 
which has a color equivalent to a residual chlorine 
content of about 0.25 p.p.m. A bottle of this soluta- 
tion which has been allowed to stand for approximate- 
ly three months has shown no appreciable change in 
either intensity or shade of color, and it is believed 
that it will remain unchanged so long as it is kept 
tightly corked. 

There are many other preparations of a similar 
nature which have about the same color and it is quite 
probable that one could be obtained which would have 
a color exactly equal to a 0.2 p.p.m. residual chlorine. 

The simple testing outfit consists of two small 
bottles, a bottle of Ortho-Tolidine, and a medicine 
dropper. The bottles should have a capacity of about 
one ounce, and should be of clear glass and prefer- 
ably rectangular in section. 





A Small Sewage Disposal Plant 


In connection with the policy of maintaining good 
sanitary conditions in the resort areas of New Hamp- 
shire, a sewage treatment plant for the store, gift shop 
and restrooms near the Old Man of the Mountain 
in Franconia Notch was installed by the Forestry 
Department and the Society for the Protection of 
New Hampshire Forests, the work being done under 
the supervision of L. W. Traeger, Assistant Sanitary 
Engineer, State Board of Health. 

The store and restrooms are located about 50 feet 
west of the Daniel Webster Highway near The Profile 
Lake in Franconia Notch and 1,164 feet south of 
the new underpass and walkway from the parking 
place. The ground surrounding the building was very 
swampy and therefore unsuitable for the disposal of 
any sewage, which made it necessary to install a re- 
taining and pumping outfit. A septic tank is used as 
a preliminary treatment and its dimensions are 
9’ x 6’ x 7’. The retaining tank has a capacity such 





that pumping of the sewage can be done once a day. 
The dimensions of this tank are 9’ x 12’ x 6’. 

When this disposal plant was first installed a gas- 
oline type Fairbanks-Morse centrifugal sewage pump 
was used. This has recently been replaced by auto- 
matic electric apparatus. A receiving chamber was 
installed at a distance of 600 feet from the pump pit, 
and used as a distribution chamber. As the sewage 
is received in this chamber it flows over a weir which 
divides the flow into three equal quantities. From this 
chamber there are approximately 850 feet of 4-inch 
drain tile leading to trenches about 30 inches below 
the surface of the parking space on the west side of 
the highway. This plant was designed to take care 
of from 3,000 to 4,000 gallons of sewage per day. 





Metering Water Used by Gas 
Refrigerators 


The average small gas refrigerator uses from 100 
to 200 gallons of water per day. This amount is, as 
a rule, too small to cause house meters to register, 
and represents a dead loss to the water department. 
The question of how to overcome this problem was 
discussed at a recent meeting of the Maryland-Dela- 
ware Water and Sewerage Association. 

H. R. Hall of the Washington Suburban Sanitary 
District, Hyattsville, Md., reports that tests show 
that the amount used will not register on the average 
¥%-inch meter. It is thought that this unregistered 
use may be met by an increase in the service charge 
equal to the estimated consumption of water by the 
refrigerator; or meters may be developed that will 
register this small flow. C. A. Hechmer, of the same 
organization, further stated that experiments were 
being made with a new meter to determine if it will 
register, and that attempts were also being made to 
develop a small meter as a part of the refrigerator. 
J. R. Cronister of the Dorchester Water Co., Cam- 
bridge, Md., stated that in Cambridge most of the 
gas refrigerators were in the larger buildings, and 
used enough water to cause the meter to record the 
flow. 





Garbage Disposal Costs in 
Sharon, Pa. 


The Bureau of Garbage of Sharon, Pa., which is 
under the charge of Lewis E. Burnside, city engineer, 
keeps unusually complete records of its operations 
and expenditures. 

The garbage, together with combustible refuse, is 
collected by city-owned trucks and destroyed in an 
incinerator. Ashes and cans are collected on call by 
the householder. The population of 26,000 in 1930 
provided 4,429.5 tons, which was burned in the in- 
cinerator, 240 tons of slack coal being used to aid com- 
bustion. The cost of operating the incinerator was 
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Installation of 
large diameter 
U. S. Cast Iron 
Pipe at Atlantic 
City 
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Large scale production of large diameter pipe requires extensive and 
resourceful plant facilities. The number and location of our various plants 
plus exceptional production and shipment facilities offer definite advantages 
to pipe buyers. Illustration above shows installation of 9600 feet of 60-inch 
U. S. Cast Iron Pipe for Atlantic City’s main supply line. We have prepared 
a book —“Along Large Cast Iron Lines”—illustrating and describing inter- 
esting installations. Gladly sent upon request. 


UNITED STATES PIPE AND FOUNDRY COMPANY, BURLINGTON, N. J. 
SALES OFFICES: NEW YORE, BUFFALO, CLEVELAND, CHICAGO, PHILADELPHIA, PITTSBURGH, 
DALLAS, BIRMINGHAM, KANSAS CITY, MINNEAPOLIS, SEATTLE, LOS ANGELES, SAN FRANCISCO 


U. S. CAST IRON PIPE 


Copyright, 1932, United States Pipe and Foundry: Co. 
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PHOENIX METERS 


5/g are equipped with Spiral Gears 
patented for use in Water Meters 


ee UPER SERVICE 
: PIRAL GEARS 


Less Friction 
Longer Life 
WRITE FOR CATALOG 
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PHOENIX METER CORP. 


Sales and Executive Offices 


50 CHURCH ST. NEW YORK CITY 
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Water Filters and Filtration 
Plant Equipment 


for Domestic and Industrial Service 





SWIMMING POOL FILTERS AND RECIRCULATING 
. PLANTS 





EQUIPMENT FOR SEWAGE TREATMENT PLANTS 
AND PUMPING STATIONS 


We serve as skilled contractors te furnish and install the complete equip- 
ment, piping, ete., in all forms of water and sewage plants. 


ROBERTS FILTER MFG. COMPANY 
640 COLUMBIA AVE. DARBY, PENNA. 























DAYTON-DOWD 


CENTRIFUGAL PUMPS 


FOR 


Waterworks and Filtration Plants 
Sewage Disposal Plants 
Sewage Relift Stations 
Designed and built by Centrifugal pump specialists of long 
experience 
MANUFACTURED BY 


DAYTON-DOWD COMPANY, Inc. 
WORKS—QUINGY, ILLINOIS 


OFFICES IN 51 CITIES 
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MERICAN-MONINGER sludge-bed covers are built ( SINCE 


the all-steel-frame type of acid and fume-resisting con- 1869 
struction and without interior posts. 
Write for New Catalog describing glass sludge-bed enclosures 


AMERICAN-MONINGER GREENHOUSE MFG. CORP. 
1939 FLUSHING AVENUE, BROOKLYN, NEW YORK 


Amityvitte, L. 1, N.Y. 
124 KETCHAM Ave. 


PHILADELPHIA 
Box 398, West CuesteR, Pa. 


Cuicaso, ILLINOIS 
1313 W. Rawoo.rn Sr. 
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$2,260 for labor, $594 for fuel, $347 for upkeep and 
repair, $1,395 for superintendence and other over- 
head, and $205 for gas, water, light and office sup- 
plies; in addition to which $3,850 is estimated as 
interest and depreciation. This gives a total of 
$1.95 per ton incinerated, or $1.08 per ton omitting 
interest and depreciation. Collection cost $11,158 
for collecting 4,353 tons (76.5 tons of refuse were 
brought to the incinerator by private parties), or 
$2.56 per ton. 

Ford 1-ton trucks are used for collection, and a 
separate account is kept of each. How complete this 
is may be illustrated by the account of one truck for 
the year. This truck worked 294 days, made 1,844 
trips, hauled 2,199.7 tons of incinerator refuse and 
44 ‘loads of ashes and cans, traveled 6,562 miles, 
lost 1 hour, and traveled an average of 3.5 miles per 
trip. Its operation costs were $181.72 for 1,060 gals. 
of gasoline, $13.75 for oil and grease, $209.14 for 
repairs, and $1,314.61 for driver; a total of $1,719.22. 
Its general costs were $96.22 for interest, insurance 
and garage, $232.90 for depreciation (charged at 
$0.0355 per mile), and $161.21 tire charge (2.5 cts. 


per mile). This gives a total of $490.36 general 
charges. 
The unit costs are figured as follows: 
Perday Perton Permile ' Per ton- 
mile 
Operation $1.37 $0.18 $0.06 $0.05 
Driver 4.47 59 .20 .16 
General 1.66 22 .07 .06 
Total 7.50 .99 33 27 


Miles per gallon of gas, 6.19. 


Oiling Mosquito - Breeding 
Marshes by Airplane 


An experimental demonstration of oiling for mos- 
quito control by means of an airplane in the Alameda 
County (Cal.) Mosquito Abatement District, gave 
some interesting results. The oil was distributed by 
means of rotating brushes turning at about 5,000 
revolutions per minute. By this means, quantities as 
small as 2 or 3 gallons an acre can be applied. 

Using a light grade of kerosene, the brushes broke 
the oil too finely and the brushes were removed, giv- 
ing better distribution. Later a 24° diesel oil was 
used. This appeared to be a little too heavy, and it 
was felt that oils of 27 to 30-degree gravity would be 
better. Oils lighter than 30-degree would probably be 
lost in part by evaporation of the more volatile por- 
tions. Oil effectiveness may also be increased by 
admixture of 1% or 2% of high-temperature distil- 
lation cresylic acid. 

On this test, 302 gallons were applied to an area of 
about 19 acres, or at the rate of 16 gallons per acre. 
However, some oil was probably lost due to drift, and 
the appearance of the marsh indicated that the effec- 
tive application was not more than 10 gallons per 
acre. That this was effective was shown by examina- 
tions next morning which indicated practically 100% 
kill of Aedes dorsalis larvae. 

It should be noted that the amount of oil applied 
was very much less than is generally considered 
necessary. In few places has it been desirable to 
apply less than 50 gallons per acre. The killing 
power of the oil, of course, has much to do with the 
amount required, as does the cost of application. If 
oil costs 10 cents a gallon, since it is likely that 
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Some of the Features found only in 


eared S SHEVLIN FINE DISC SCREENS 

















Wash Screen Plates Automatically . . . Uni- 
fied positive lubrication ... Variable speeds 
Larger Screening Area with stronger plates 








... “I” beam frame construction ... High 

speed operation for storm flow . . . Self 

Aligning Bearing . . . Adjustable sloping 
seal—High Efficiency in removal 








of solids. 





Rugged, Dependable 
Reasonably Priced 





bert 


The Shevlin Engineering Co., Inc., has originated and introduced into commercial use 19 useful im- 
provements to the rotating fine disc screen, some of which are mentioned above. These features place 
the Shevlin screen in a class by itself for strength, durability of construction, maximum efficiency 


AND LOW OPERATING COST. Write today for complete information. 


Shevlin Engineering Co.. Ine. 


227 FULTON ST. NEW YORK, N. Y. 























You Never Can Tell When Power Will Fail 


Over 1,000 Cities in United States and Canada, 
recognizing the imperative need of 
standby power, use 


Internal 
Combustion 
Engines 








The one specifically built high duty gasoline engine 
for direct connection at 1200 R.P.M. 





Allentown, Pa., employs a 180 H.P. ‘“‘straight eight’’ Sterling engine operating 
yn illuminating gas turning 1200 RPM. Used with chain drive and double 
clutches the engine alternately drives either of two Morris sewage pumps. Engi- 
neering by Metcalf & Eddy, Boston, installed by Starkweather & Broadhurst. 


ENGINE COMPANY 


Branch Office 


12 to 565 B.H.P. 


Gas or gasoline 


STERLING 




















Home Office and Plant 
1270 NIAGARA ST. 
BUFFALO, N. Y. 


DEPT. C-5 





900 CHRYSLER BLDG., 
NEW YORK, N. Y. 

















Do you need the latest catalogs? 


Consult the classified INDUSTRIAL LITERATURE section, beginning on page 61 
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Visit Our 
Latest 
; . Installation 
, : at 
~~ : H ITCH I NGS : ~ Findlay, 
SUPER-FRAME Ba 
GLASS COVERS H. P. Jones 
& Co. 
For Sludge Drying Beds Engineers 
and Spray Houses. roe 
Ohio 





Send for our Engineers’ Folder 
Call on us for plans and specifications 


Hitchings 4¢ Company 


ELIZABETH, N. J. 




















USE 
MINERALEAD 


For Jointing Bell and Spigot 
Water Mains 





Easy handling, ingot form—Impervious to moisture—Absolute uniformity 
—Easy melting—Rapid pouring—No caulking—Less initial leakage— 
Bell holes unnecessary—A saving in cost of material and labor 


Write for Catalog 


THE ATLAS MINERAL PRODUCTS COMPANY 
of Pennsylvania 
MERTZTOWN PENNSYLVANIA 
Established 1892 








“The Time for 


ACTION 


has come 


i is the duty of every city to cut its costs by elim- 
inating waste and inefficiency. The savings are 
needed to put men to work and THE TIME FOR 
ACTION HAS COME. 


Rising pumping costs, diminishing water pressure, 
reduced flow from hydrants are all unmistakable 
signs that savings can be effected in the cost of 
operating the water works system. 


Your old mains can be restored quickly and eco- 

nomically by the NATIONAL METHOD to within 

95% of their theoretical capacity when new. 
WRITE FOR FULL PARTICULARS 


The NATIONAL 


WATER MAIN CLEANING CO. 
50 CHURCH ST., NEW YORK, N. Y. 














When writing, please mention PUBLIC WORKS 








WORKS 





VOL. 65. No. 9 


application by knapsack sprayers will cost around 
25 cents a gallon, it is desirable to put on more oil, 
probably as much as 100 gallons per acre, and trust 
it to remain for a longer period. In some cases, 
oiling may be carried out effectively on a 21-day 
schedule if the application is heavy and the oil per- 
sistent. 

H. F. Gray, engineer for the district, reports that 
airplane distribution of oil appears to be useful under 
the following conditions: 

1. In oiling in early spring, when dirt roads lead- 
ing to the marshes are so soft that transportation of 
oil is difficult or impossible. 

2. In oiling large areas at other times of the year, 
especially when time is not available to cover such 
large areas on foot. 

He does not give cost data for applying the oil 
by this method, but states that among the disadvan- 
tages are: It is not economical or effective where there 
are small isolated breeding places in a marsh, with 
large non-breeding areas between; and under usual 
weather conditions, only a few hours in the early 
morning can be utilized for flying. 





The Water Wheel 
(Continued from page 10) 


pre-chlorinated (14.3 lb. per m.g.), treated 0.9 gr. 
per gal. of alum, and then with 0.3 gr. per gal. of 
activated carbon; then it is filtered and 2.0 lb. per 
m. g. of chlorine and 0.7 lb. of ammonia are used to 
maintain a chlorine residual throughout the distribu- 
tion system. Ammonia-chlorine treatment originally 
tried instead of activated carbon did not remove algae 
tastes and odors. 

Chicago is conducting extensive tests on purifying 
lake water in an experimental plant,” using alum, 
lime and iron sulfate, sodium aluminate and others; 
determining time of mixing and settling, type of 
basins, size and depth of sand in filters. ‘““Almost as 
much time has been given to experiments on taste and 
odor removal as on the other work... . Several methods 
of removing objectionable tastes have been developed, 
and as a result it is now possible to remove practically 
any taste-producing compound likely to be found in 
water used for a public supply. . . . Carbon appears to 
be the only hope of removing some of the taste-pro- 
ducing compounds which may be expected in the lake 
water off Chicago. . . . It is very likely that ammonia 
will be used as a part of the treatment.” Super-chlori- 
nation followed by dechlorination removed a large 
percentage of the tastes but not all, and the same is 
true of potassium permanganate. 


Chemistry of water purification. W. L. Mallmann 
describes** experiments conducted to determine the 
significance of the pH of water where chemical purifi- 
cation is used, especially chlorination. The conclusion 
was that “1. The reaction of a water influences the 
germicidal] activity of the chlorine. 2. Increasing al- 
kalinity causes a decreased germicidal activity of the 
chlorine with an increasing time period for death of 
the bacteria.” 


Coli-A crogenes group determination by use of bril- 
liant green bile broth is described *4 by H. E. Jordan, 
who “Ventures the assertion that when water works 
and public health laboratories have had a reasonable 
length of experience with the suggested procedure, it 
will be clear that no lessening has been made in re- 
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fs Chemicals 
lay For Water Purification 


er- 


ha For Treatment of Sewage 
: LIQUID CHLORINE 

Single Unit Tank Cars Multi-Unit Tank Cars 150-lb. Cylinders 
oe (1-Ton Containers) 


i Chloride of Lime 


in- 
pte 


ih Sulphate of Alumina 


lal 


Highest Grades. Manufactured by 


Pennsylvania Salt Manufacturing Co. 


Executive Offices: Widener Building, Philadelphia 
Representatives 





r. 
»f New York Pittsburgh Chicago St. Louis Tacoma 
Yr Works: ' 

Philadelphia and Natrona, Pa. 


Wyandotte and Menominee, Michigan 



















An Every-Day Jor For °° Lyxncneure’” 


MIGHTY big fittings—sure—but 
then the Lynchburg Foundries are 
mighty big plants—backed by a 
mighty organization. 

That’s why “Lynchburg” has been 
able to standardize most of the so- 
called “specials”—assuring prompt, 
on time delivery. 


Bell and Spigot Pipe and Fittings 
From 4” to 54” 


Cast Iron Flanged Pipe 
From 3” to 84” 


Cast Iron Flanged Fittings and 
Flanges from 1” to 84” 


de Lavaud Centrifugal 
Cast-Iron Pipe 


LYNCHBURG 
FOUNDRY COMBPARY 


General Office, LYNCHBURG, VA. 


Peoples Gas Bldz., Empire ‘tate Bjdg. 
Chicago, Ill. New York. N. Y. 
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SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 








= 
Simplex 
Recording WRITE FOR 
Meter Register BULLETINS 





SIMPLEX VALVE & METER CO. 
2017 South 68th Street 
Philadelphia, Pa. 




















STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various styles, 
sizes and weights. 


MANHOLE COVERS 
WATER METER COVERS 
ADJUSTABLE CURB INLETS 
GUTTER CROSSING PLATES 
VALVE AND LAMPHOLE COVERS 





Write for Catalog and Prices 


SOUTH BEND FOUNDRY CoO. 


All Kinds of Gray Iron Castings 
SOUTH BEND, IND. 
































20,000 Pir iiour 
JAEGER 


3” SELF-PRIME 
CENTRIFUGAL 


100% automatic priming at lifts 
over 25 feet; heads up to 60 
feet; 5h. p. gas or electric power, 
weight only 400 Ibs.; Timken 
equipped. One of a complete 
line. Get our lower prices. 





The JAEGER MACHINE Co. ane tage ta 


400 Dublin Avenue Columbus, Ohio PLACING EQUIPMENT. 
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quirements for good quality in water and material 
gain has been made in the speed of obtaining reason- 
ably accurate information.” 
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FILCLORATOR 


prevents chlorinator troubles 





HE FILCLORATOR has been introduced to meet 

a pressing need in the operation and mainte- 
nance of Chlorine apparatus and is particularly 
applicable to the water, sewage and kindred fields 
where continuous, uninterrupted performance is as 
essential as chlorination itself. 
The prime purpose of this ingenious device is to 
extract malicious elements, or impurities or other 
foreign elements found in the fluid, which by virtue 
of existing conditions become impurities when they 
are allowed to find their way to the Chlorinator. 
They clog and gum up the small ports and orifices 
of the delicate control mechanism, frequently caus- 
ing stoppages which result in shut-downs, repairs 
and undue expenses. 
The FILCLORATOR eliminates all such elements. 
It is attached to the outlet of the gas or liquid con- 
tainer. 
The FILCLORATOR meets every requirement of 
simplicity. It is easily installed, requires no atten- 
tion and should be a most valuable part of every 
plant. 
The FILCLORATOR pays for itself often within a 
short time after installation and is a practical in- 
surance against hazards. 


Write today for complete information 


THE FILCLOR COMPANY 


Commercial Trust Building Philadelphia, Pa. 





FOR WATER, SEWAGE, INDUSTRIAL 
PLANTS AND SWIMMING POOLS 








When writing, please mention PUBLIC WoRKS 





oe Standard Purity of this Com- 
pany’s product is maintained in 
an uncompromising degree, regardless 
of whether successive deliveries are 
from one or various of the Company’s 


Works. 


GENERAL CHEMICAL 
COMPANY 


40 Rector Street, New York, N. Y. 
Cable Address: Lycurgus, N. Y. 
Sales Offices: Buffalo, Chicago, Cleveland, Denver, 


Los Angeles, Philadelphia, Pittsburgh, Providence, 
San Francisco, St. Louis. 


In Canada: The Nichols Chemical Company, 
Limited, Montreal, P. Q. 
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Sewage Disposal Plant at 
BLOOMINGTON AND NORMAL, ILL. 


LORD and BURNHAM gflass-over for covering some of 

the sludge drying beds is a feature of that sewage-works 
for the Bloomington and Normal, IIl., Sanitary District, de- 
signed to serve a population of 54,000. ~ 





The sludge beds provide an area of 0.744 sq. ft. per capita for 
the estimated population of 1955. The first three beds on each 
| side, at the end next to the Imhoff tanks, are covered with a 
Lord & Burnham Co. Master Construction Glass-Over, 67 ft. 
| wide and about 200 ft. long. 

| 

| 


Full particulars and illustrations of other important installa- 
tions gladly sent. 


Jord « Bjurnham 


Sludge Bed Glass-Overs 


208 S. LaSalle St. Harbor Comm. Bldg. 


Graybar Bldg. 
Toronto, Can. 


New York Chicago, I 
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Inspection of Michigan Highway 
Water Supplies 


Opening the eighth year of its program for insur- 
ing safe drinking water for highway travelers, the 
Bureau of Engineering of the Michigan Department 
of Health began the 1932 inspection of roadside water 
sources the latter part of May. 

The work this summer will be conducted as in 
previous seasons. Samples of water will be collected 
from sources likely to attract passing motorists, and 
sent to the laboratories of the state health depart- 
ment for analysis, and the supplies found to be safe 
will be posted with the yellow metal approval sign 
reading, “This water safe for drinking—Michigan 
Department of Health.” The survey will include trunk 
line roads and a few of the more heavily traveled 
county roads. 

During the seven-year period in which this pro- 
gram has been in operation, the percentage of safe 
sources of drinking water along highways has in- 
creased from 63.7 per cent in 1925 to 81.6 per cent in 
1931. The inspection in 1931 entailed traveling 7,200 
miles, collecting samples from approximately 2,000 
sources, and analyzing some 2,100 samples. 

Tourists and other highway travelers are cautioned 
against drinking water from supplies other than those 
marked with the approval sign of the Department of 
Health. Particular emphasis is placed on the danger 
of relying on the safety of spring water, for results of 
the roadside water survey disprove the traditional 
belief in the purity of springs, more than two-thirds 
of the springs inspected having been analyzed as 
unsafe. 





Cotton Guard Rope in Swimming Pools as a 
Source of the Colon-aerogenes Group 


The source of positive presumptive tests on the new 
indoor pool of the University of Rochester which con- 
tained the prescribed residual amount of chlorine 
(0.2-0.5 p.p.m.) was traced to a cotton guard rope, 
it was stated in a paper by H. W. Leaky presented 
at the annual meeting of the New York State Asso- 
ciation of Public Health Laboratories. The cultures 
isolated from the rope gave the typical cultural re- 
actions of Aerobacter aerogenes. On removing the 
rope from the pool the presumptive tests became nega- 
tive. It is concluded that guard ropes made of organic 
material are unsuitable for use in swimming pools. 
Such ropes provide crevices containing organic ma- 
terial in which bacteria of the Colon-Aerogenes group, 
protected against the killing action of the chlorine, 
can multiply. 





Plankton Nuisance 


In the spring for the past three or four years, com- 
plaints have been received of odor nuisances in the 
coves along the Marin County shore of San Francisco 
Bay. An investigation made last year shows that it 
was due to the presence of a microscopic alga. Its 
return has been watched for this spring and about 
the middle of May the growth began to appear until 
at the present time it is so thick that it rolls up as 4 
thick sludge in nearly all of the coves. There are 
thousands of tons of this growth. As it begins to die 
it gives off hydrogen sulphide and heavy odors of 
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protein decomposition. For the growth of this alga, 
the requirements are much silica and slight sewage 
pollution, sunshine and warm weather. It is possible 
that it may be growing widely in the San Francisco 
Bay and only because winds blow it to the Marin 
shores does it become troublesome there. It consti- 
tutes an odor nuisance only.—California Health Bul- 
letin. 





Sewerage Work Under Depression 


Conditions 


In our English contemporary, “The Surveyor,” a 
leading engineer, H. C. H. Shenton, discusses the 
construction of water supply and sewerage work in 
times of depression. Says he: 

“There are many places, especially in rural dis- 
tricts, where it is quite impossible for the inhabitants 
to provide the money which is required in order to 
carry out [water supply and sewerage] work which 
is urgently necessary. When added to this one con- 
siders the difficulties consequent upon a financial 
crisis, such as that which has occurred, it becomes very 
clear that if we are to avoid falling back to the insani- 
tary conditions of the past, and if, in short, we are to 
preserve the life and health of an important section 
of the community, some reconsideration of methods, if 
only for temporary application, is desirable.” 

As in many states in this country, such works can 
be constructed in England only with the approval of 
a government agency, and “it is naturally impossible 
to obtain the sanction of the Ministry of Health for 
any loan unless it is absolutely certain that the work 
is well designed and is to be carried out in such a 
manner that there can be no doubt as to its fulfilling 


all requirements; no risk can be taken such as a pri- , 


vate owner might be prepared to accept, no experi- 
ments may be made with public money, and all legal 
formalities and requirements, whether sensible or not, 
must be fulfilled. Thus, although it might in a par- 
ticular case be possible to save a great deal of money 
upon sewage-disposal works, following the dictates 
of common sense, a poverty-stricken local authority 
may be forced to construct works of an elaborate and 
expensive character. If they cannot afford to do so, 
the whole scheme of drainage is indefinitely post- 
poned, and very insanitary conditions have to remain 
unchanged.” 

Mr. Shenton then refers to the conclusion of the 
Royal Commission on Sewage Disposal that “crude 
sewage could be allowed to discharge into rivers, pro- 
vided the volume of the river were sufficient to insure 
in adequate dilution of the sewage”; which conclu- 
sion has not been accepted by the Ministry of Health, 
but it has insisted (in the words of the late chief engi- 
neering inspector of the Ministry) on “needless ex- 
penditure in the carrying out of small sewage dis- 
posal works, which often cause more concentrated and 
serious pollution than would have resulted had the 
same volume of sewage been discharged in its crude 
state into the river at different points separated by 
sufficient intervals to ensure the necessary dilution. 

“What the effect of the discharge of crude sewage 
into a river of a certain size may be can only he 
Settled when the facts are at hand, but it is well 
known, and is confirmed by the highest evidence, that 
there has been a great deal of needless expenditure. 
Further, at a time when everyone is urging the neces- 
sity for economy, this needless expenditure of public 
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money is enforced by law, and engineers are not 
allowed to use their common sense. 

“It is certain that many local authorities cannot 
possibly afford to carry out works which are urgently 
required for the maintenance of health conditions, 
not because the ratepayers are unable to do anything, 
but because they cannot find enough money to carry 
out work of the particular type and standard and 
completeness that is generally approved. 

“It is not suggested that any work of an inferior 
character should be approved or carried out, but that 
permission should be given for the omission of certain 
parts of the work which are not as absolutely essential 
as that which is carried out.” 





Studies in Fumigation 


Recent studies of the U. S. Public Health Service 
relating to the fumigation of vessels have revealed 
some interesting facts. It has been proven beyond the 
possibility of a doubt that the mere release of a fumi- 
gant in an enclosed space does not result in a penetra- 
tion of the gas in lethal concentration in all retired 
locations and closed air spaces. 

Since the penetration of fumigant gases in the short 
exposure periods necessarily used in ship fumigation 
is probably dependent far more on internal air cur- 
rents than on gaseous diffusion, it is apparent that to 
secure sufficient penetration, reasonably wide avenues 
for air currents must be provided. Natural penetra- 
tion, however, now is not essential; instead, the gas 
may be injected directly into rat harborages. To do 
this, of course, it is first necessary to know where the 
rat harborages are located and only preliminary in- 
spection can disclose them. 

Young rats exhibit a distinct tendency to burrow 
into the material of which nests are constructed, and 
so may escape the fumigating gas. Not infrequently 
new nests are built over old ones so that there may 
be a considerable collection of litter under them. 
Sometimes nests are deeply placed in collections of 
boatswains’ stores, particularly oakum, old rope or 
similar material. 

The possibility of foodstuffs absorbing the fumi- 
gating gases is always a matter of interest. With the 
cooperation of a large tea importing company, a num- 
ber of samples of tea were fumigated for two hours 
with liquid hydrocyanic acid gas containing 10 per 
cent chloropicrin, in concentrations from 2 to 8 
ounces per 1,000 cubic feet. When these samples were 
tested by three tea experts on the following day they 
could not be distinguished from unfumigated samples. 

It has been definitely determined that hydrocyanic 
acid gas in high concentrations interferes with the 
ripening processes of fresh fruits and causes delicate 
vegetables, such as lettuce, to wilt. This effect appears 
some days after the fumigation. In the concentration 
used to destroy rats on ships, however, no injurious 
effect has been noted. In one experiment conducted 
in cooperation with a large steamship company, a 
number of samples of various fruits and vegetables 
were fumigated with hydrocyanic acid gas and with 
sulphur (by burning) in the amounts used for ship 
fumigation. After fumigation and overnight airing, 
the samples were stored with similar unfumigated 
produce. Ten days later the hydrocyanic acid gas 
fumigated samples showed no deterioration, but those 
fumigated with sulphur were spotted or had turned 
dark, becoming a partial or total commercial loss. 
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Collingswood, N. J. (Remington, Vosbury & Goff, Consulting Engineers) activated sludge plant. Capacity 1.3 M.G.D. Population connected 

13,500. Two primary settling tanks with Link-Belt Straightline collectors in background. Aeration tanks with Link-Belt Straightline 

aerators in center and four final settling tanks with Link-Belt Straightline collectors in foreground. The clearness of the effluent is indicated 
by the reflections in the tanks. 


it is not always necessary to replace an maintenance cost, improved sanitation, and 

obsolete sewage treatment plant with less drudgery and filth. 

en entire new one. It is possible to rebuild and improve an 
A start can be made towards mechaniza- 4 plant by stages, or build dhe tad plant a 

tion and improvement of old structures, part at a time, with intelligent planning, in 


wh 6 Gittins ath ep: which each step makes an improvement in 
purification. 
aren At Collingswood, N. J., old contact tanks 
The work can be done better with pres- were rebuilt into aeration tanks for the 
ent-day automatic equipment—with low activated sludge plant. 


LINK-BELT COMPANY 


Leading Manufacturers of 
Equipment for Handling Materials Mechanically and Transmitting Power Positively 


PHILADELPHIA, 2045 West Hunting Park Avenue CHICAGO, 300 West Pershing Road 
SAN FRANCISCO, 400 Paul Ave. TORONTO, Eastern Ave. & Leslie St. Offices in Principal Cities 
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CONSULTING ENGINEERS 
MUNICIPAL AND PUBLIC WORKS 








JOHN W. ALVORD 
CHARLES B. BURDICK 
LOUIS R. HOWSON 
DONALD H. MAXWELL 


ALVORD, BURDICK 


& HOWSON 
Engineers 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
Generation 
Civic Opera Building Chicago 


JAMES M. CAIRD 


Assoc. Am. Soc. C. E. 


Chemist and 
Bacteriologist 


Water Analysis and Tests of Filter 
Plants 


Office and Laboratory: 
Cannon Bidg., Broadway & 2nd S&t. 
Troy. N. Y. 








HAZEN & EVERETT 


Hydraulic and Sanitary 
Engineers 


Water Supply, Sewerage, Drainage, 
Valuations, Plans, Supervision of 
Contruction and Operation. 


ALLEN HAZEN Cc. M. EVERETT 
L. N. BABBITT 


25 W. 43rd Street New York City 





BABCOCK BROTHERS 
Consulting Engineers 
Specializing in Concrete Bridges 
and Viaducts 


Steel Bridges, reports, surveys and in- 
vestigations of Statically Indetermi- 
nate structures by the Beggs Defor- 


meter Method. 


DUDLEY P. BABCOCK 
HENRY G. BABCOCK 


55 West 42nd Street New York 


H. BURDETT CLEVELAND 


Consulting Sanitary 
Engineer 


Water Supply & Purification Design 
Sewerage & Sewage Disposal Reports 
Refuse Disposal Consultation 
Treatment of Investigation 


Industrial Evolution of Works 
Wastes Supervision of Construction 
90 Wall St. New York 


NICHOLAS S&S. HILL, JR. 
Consulting Engineer 


Water Supply Sewage Disposal 
Hydraulic Develpoments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation. 


Management, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New York City 








BARSTOW & McCURDY 


incorporated 
Civil and Sanitary 
Engineers 


E. D. Barstow G. E. McCurdy 
A. LeFeber W. S. Mathews 


Sewerage and Sewage Disposal 
Water Supply Municipal Engineers 


Mendenhall Building Akron, Ohio 
626 Broadway Cincinnati, Ohio 


ROBERT CRAMER 
Consulting Engineer 


Sewage Disposal Plants and Sewerage 
Systems, Utilization and Disposal of 
Industrial Wastes. Power Plants, 
Design, Construction, Operation, 
Laboratory Service, Valua- 
tions and Reports. 


647 W. Virginia St., Milwaukee, Wis. 


METCALF & EDDY 


Engineers 


Harrison P. Eddy John P. Wentworth 
Chas.W. Sherman Harrison P. Eddy, Jr. 
Almon L. Fales Arthu: L. Shaw 
Frank A. Marston E. Sherman Chase 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Laboratory, Valuations 


Statler Building Boston 











BLACK & VEATCH 
Consulting Engineers 


Sewerage. Sewage Disposal, Water 
Supply, Water Purification, Electric 
Lighting, Power Plants, Valuations, 


Special Investigation, Reports and 
Laboratory 
E. B. Black N. T. Veatch, Jr. 


A. W. DOW 
Chemical Engineer 
Consulting Paving Engineer 
Mem. Am. Inst. Ch. Engrs. 


Asphalt, Bitumens, Paving, Hydraulic 
Cement, Engineering Materials. 


131-3 East 23rd Street New York 





PEARSE, 
GREELEY & HANSEN 


Hydraulic and Sanitary 
Engineers 


Reports, Designs, Supervision, Ap- 

praisals, Water Supply, Sewage, Wa- 

ter Purification, Sewage Treatment, 
Refuse Disposal. 


6 No. Michigan Avenue, Chicago, III. 





| Mutual Building, Kansas City, Mo. 


BURNS & McDONNELL 
ENGINEERING CO. 


McDonnell-Smith-Baldwin-Lambert 
Consulting Engineers 


Lighting, Appraisals, 
Waterworks, Sewage, 
Rate Investigations. 


interstate Bidg. 
West. Pacific Bldg. 


Kansas City, Mo. 
Los Angeles, Cal. 





FULLER & McCLINTOCK 


Engineers 


Philadelphia, Pa., Pennsylvania 
Bidg., 15th and Chestnut Sts. 


Kansas City, Mo., Walsix Bidg. 
600 Walnut Street 


New York, 170 Broadway 








MALCOLM PIRNIE 


Engineer 


Maicolm Pirnie Charlies F. Ruff 


Water Supply, Treatment, Sewerage, 
Reports, Plans, Estimates, 
Supervision and Operation, 
Valuation and Rates. 


25 W. 43rd St. New York, N. Y. 
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CONSULTING ENGINEERS 
MUNICIPAL AND PUBLIC WORKS 




















CLARENCE D. POLLOCK ALEXANDER POTTER 


Mem. Am. Soc. C. E. Civil and Sanitary 


Consulting Engineer Engineer 
Pavements, Highways, Drainage, Specialties: Water Supply, 
Sewage, Town Planning and Sewerage and Pavements 


General Municipal Problems. 


Reports, Specifications. Supervision Phone Cortlandt 3195 





Park Row Bldg. New York City 50 Church St. New York City 





ROBINSON & STEINMAN 


Consulting Engineers 


H. D. ROBINSON 
D. B. STEINMAN 


Bridges: 


Design, Construction, Strengthening, 
Investitgations, Reports, Advisory 
Service 


117 Liberty St. New York City 













HENRY W. TAYLOR 


Hydraulic Developments 


11 Park Place, New York City 











The Consulting Engineers whose names appear in the Directory 
are specialists in public improvements—Roads and Streets, Water 
Geneiny Saplnepr Supply, Sewerage, Refuse Disposal, City Planning, etc. City, 
Water Supply, Sewerage county and state officials who need advice will be able to select 
from this list engineers to solve their difficulties or carry the work 


through from its initial stage to a satisfactory conclusion. 
























































































SS DeWitt 
Operated Hotels : Operated Hotels 
feature feature 
Unusually Rates eenting 
a 
ae $2.50 Single 


In Cleveland Its The HOLLENDEN 


ELMER HOGREN, MANAGER 
1050 Rooms, all with Bath and 4-Station Radio Speaker 


In Columbus Its The NEIL HOUSE 


TOM A. SABREY, MANAGER 
655 Rooms, all with Bath—“Across from the Capitol” 


In Akron Its The MAYFLOWER 


Cc. J. FITZPATRICK, MANAGER 
450 Rooms, all with Bath and 4-Station Radio Speaker 

















NEW YORK'S 
BIGGEST VALUE 


e FINE ROOM 44 BATH e 


A modern, new hotel located in heart of 
New York, 100 feet West of Broadway 
yet quiet and cool. Each room has 
bath, circulating ice water, electric fan, 
Beauty-rest mattresses, exceptional 
furnishings and atmosphere. 


Hotel 
Piccadilly 


227 WEST 45% ST. NEW YORK 


50 


SINGLE 


OO 


DOUBLE 
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The 51st annual convention of the 
New England Water Works Associa- 
tion will be held at Springfield, Mass., 
headquarters at Hotel Kimball, Septem- 
ber 27-30. The tentative program is 
following the opening session Tuesday 
morning: 

Tuesday, 2 P. M.—vDescription of 
the Springfield Water Works, E. E. 
Lockridge, Chief Engineer; The Cobble 
Mountain Dam, Harry H. Hatch, Di- 
vision Engineer; The West Parish Fil- 
tration Plant, Herbert F. Salmond, 
Chemist; The Cobble Mountain Power 
Development, Herbert A. Moody, Hy- 
draulic Engineer, Turner’s Falls Power 
and Electric Company. In the evening 
there will be a reception and dance. 
Wednesday will be superintendents’ 
day. The forenoon sessions will in- 
clude general discussions upon meters, 
water main cleaning and water con- 
sumption, opened by following papers: 
Testing Meters at Hartford, Connecti- 
cut, W. A. Gentner, Office Engineer, 
Water Bureau, Hartford; Experiences 
with Water Main Cleaning, Arthur T. 
Clark, Chief Engineer, Greenwich 
Water Company, Greenwich, Connecti- 
cut; Water Consumption in American 
Cities, A. Prescott Folwell, Editor, 
Public Works, New York City. 

In the afternoon there will be a gen- 
eral discussion on tastes and odors in 
water supplies. opened by following 
papers: Use of Activated Carbon in 
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New England Water Works Association 


the Water Works Field, F. E. Stewart, 
Industrial Sales Company; Experiences 
with Chlorine-Ammonia Treatment. To 
be announced later: Aeration in Water 
Treatment, Herman B. Anderson, Vogt 
Bros. Mfg. Co., Louisville, Ky. <A 
dinner dance will be held in the evening. 

On Thursday there will be an excur- 
sion to the Springfield Water Works, 
followed by the smoker in the evening. 
The Friday morning session will include 
the following papers: The Recent 
Drought in New England and Its Effect 
on Water Supplies of Southern New 
England, Caleb M. Saville, Chief En- 
gineer, Hartford Water Bureau. 

10 A. M.—Manganese in Impounded 
Water Supplies, Robert Spurr Weston, 
Consulting Engineer, Boston. 

11 A. M.—The Mechanical Condi- 
tioning of Treated Waters, R. S. Ran- 
kin, The Dorr Company, New York 
City. The afternoon will be left free 
for inspection trips to local points of 
interest. 





North Dakota Water and 
Sewage Conference 


The fourth annual meeting of this 
conference will be held at Minot, N. D., 
September 26-28. The officers of the 
association are: E. L. Lium, president; 
S. P. Ravnos, vice-president; A. L. 
Bavone, Bismarck, secretary-treasurer. 





Personal News 


Robert Newton Clark, formerly of 
the King Construction Co., No. Tona- 
wanda, N. Y., has joined the staff of 
Innis, Speiden & Co., 117 Liberty St., 
N. Y., and will develop the uses and 
sales of ‘‘Iso-Ferric Chloride 66,” a 
coagulant for sewage treatment. 


Ralph D. Earle, Jr., formerly man- 
ager of the New York office of Incin- 
erator Dept. of the Pittsburgh-Des 
Moines Steel Co., has joined the D-N 
Corporation and Decarie Incinerator 
Corporation, 155 E. 44th St., N. Y. 


Clarence E. Bement has resigned his 
post as Vice-President and General 
Manager of the Novo Engine Company 
to become Chairman of the Board. He 
will be succeeded by Eric P. Teel, for- 
merly General Superintendent of the 
Company. 


George Paul Torrence has been 
elected president of Link-Belt Co., 
manufacturers of conveying and power 
transmitting machinery. Mr. Torrence, 
who was graduated from Purdue Uni- 
versity in 1908, has been with Link- 
Belt Co. since 1911, and has risen 
through the various grades, becoming 
vice-president in 1928. 


Frank R. Wheeler has been appointed 
special representative of the Worthing- 


ton Pump and Machinery Corp., with 
headquarters in Chicago. 





A Booklet on Hoover Dam.—Volume 
2 of a series of booklets describing 
work at the Hoover Dam as it pro- 
gresses has been issued by Ingersoll- 
Rand Company. The building of 
Boulder City and the driving of the 
four 56-foot tunnels which will divert 
the Colorado River through the walls 
of Black Canyon while the dam is be- 
ing erected are featured in the current 
issue. These booklets appear under the 
general title, ““The Story of the Hoover 
Dam”’ and are obtainable at the main 
office of the Company, 11 Broadway, 
New York, or at any branch office. 
Volume 2 consists of 40 pages and 85 
illustrations. 
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Sullivan Equipment Catalog.—Sul- 
livan Machinery Company, 400 No. 
Michigan Avenue, Chicago, has just is- 
sued a new loose leaf catalog of its 
equipment, parts and supplies, used in 
connection with hammer drills in mines, 
quarries and on construction work. 
Copies will be sent on request. 


The Diesel Engine Manufacturers’ 
Association announced today that at a 
recent meeting, H. Birchard Taylor of 
Philadelphia was elected President, suc- 
ceeding George W. Codrington of the 
Winton Engine Company of Cleveland, 
who was elected Chairman of the Board. 
E. T. Fishwick of the Worthington 
Pump and Machinery Corporation con- 
tinues as Chairman of the Executive 
Committee. 





The contract for furnishing, install- 
ing and operating all necessary sewage 
pumping equipment for the duration of 
A Century of Progress Chicago’s 1933 
World’s Fair, has been awarded to Yeo- 
mans Brothers Company, Chicago. The 
contract comprises four underground 
automatic electric pumping stations, 
each containing three direct connected 
non-clogging vertical shaft units vary- 
ing in capacity from 1300 to 5700 
G.P.M. 


The Austin-Western Road Machinery 
Co., domestic sales organization of The 
Austin Manufacturing Co. and The 
Western Wheeled Scraper Co., announce 
that they will handle the industrial 
sales and service of Cletrac Crawler 
Tractors in 24 states, broadly the ter- 
ritory covered by the Midwestern, 
Southern and Southeastern states. This 
new arrangement of combining the 
sales of these prominent equipment 
manufacturers provides from one source 
a complete sales and service on a broad 
line of haulage, construction and road 
maintenance machines, including trac- 
tors, graders, elevating graders, fres- 
nos, scrapers, planers, rollers, motor 
graders, motor sweepers, crushing and 
screening plants, crawler cranes and 
shovels, and a wide variety of acces- 
sory equipment. 

The present Cletrac organization 
continues to handle nation wide agri- 
cultural sales, and industrial sales and 
service in all other territories. 
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A fleet of 100 trucks equipped with 1/4 yard, all steel, braced, side rub rail, tubeless 
hydraulic hoist dump bodies made by Hercules Products Co. These were recently 
delivered to the Pennsylvania Highway Department. 
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Developments in Water and Sewerage 
Equipment 


The Dorrco Distributor 


A new, self-propelled, revolving dis- 
tributor, operating without outside- 
power and requiring hydraulic heads as 
low as 12 inches, is being introduced 
by The Dorr Company, Inc. under the 
name of the Dorrco Distributor, for 
applying settled sewage evenly over 
circular, trickling filter beds. The dis- 
tinctive feature of the Dorrco Distribu- 





The Dorrco Distributor may be built 
in a wide range of sizes, the largest 
designed to date having a diameter of 
180 feet and capable of serving a con- 
tributing population of about 11,000 
persons. 


It may be fed either from an auto- 
matic dosing siphon or may be fed di- 
rectly by a pump. In either case satis- 
factory operation may be secured with a 
head of 12” of water and 
the reaction of the sprays 
provides all of the tangen- 
tial force required to rotate 
the arms. It can be oper- 
ated in cold climates with- 
out interruptions of service 
due to freezing. A special, 
low-level, drain spray is 
employed in such cases so 
that the entire distributor 
may be completely drained 
at the termination of each 
individual application of 





The Dorrco Distributor 


tor is the adjustable, flat spray nozzle. 
From it the sewage issues as a thin, 
transparent sheet, fan-like in shape. Due 
to their staggered positions on the ro- 
tating distributing arms, the sprays wet 
overlapping areas, assuring the complete 
utilization of the surface of the bed at 
each revolution. The total absence of 
dry spots on the bed surface also ef- 
fectively prevents the breeding of flies, 
as these cannot thrive on a continuously- 
wetted surface. The nozzles are readily 
adjusted in the field, both as to volume 
of sewage passed and as to the shape 
and thickness of the spray. 

In the Dorrco Distributor clogging 
is minimized by using a few large 
milled slots in place of a larger number 
of small holes and by leaving both ends 
of the nozzle lip open so that the simple 
sweep of a stick or screw driver will 
remove any obstruction which happens 
to lodge between the nozzle casting and 
its flexible and adjustable lip. 





sewage. 

The city of Escanaba, 
Mich., is operating a 150 
tt. dia. Dorrco Distributor, 
the city of Signal Hill, 
Calif., a 90 ft. dia. unit 
and a 40 ft. dia. distributor is now 
being built for the city of Verona, Wis- 
consin. 





Aerating Filter for lron Removal 


Removal of iron and odors from wa- 
ter by pressure aeration and filtering is 
accomplished by a filter now being 
built by the Elgin Softener Corpora- 
tion, Elgin, Illinois. ‘The water is 
pumped directly into a pressure filter 
tank, the top portion of which is filled 
with compressed air. As the water 
sprays through the compressed air it 
absorbs oxygen to oxidize the ferrous 
iron to the ferric state. The water then 
falls into the central section of the 
tank which acts as a retention chamber. 
During the passage of the water through 
this retention chamber, coagulation 
takes place so that by the time the wa- 
ter reaches the sand surface in the low- 
er part of the tank, the iron is effec- 








Dorrco Distributor at Escanaba, Mich., 150 feet in diameter 
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Section of Eigin aerator and iron removal 
filter 


tively removed by the filter sand. The 
water is filtered at a rate of 3 gallons 
per minute per square foot of sand 
area and the filtered water rarely ex- 
ceds 0.1 part per million of iron. 

From the sectional view of the filter 
shown, it will be noticed that the raw 
water enters the filter through a pipe 
which connects with the spraying mani- 
fold. This pipe manifold is fitted with 
spray nozzles. Compressed air is sup- 
plied by means of a small motor-driven 
compressor. The pressure in the filter 
is normally maintained at about a range 
of 30 lb. to 60 Ib. per sq. in., and this 
pressure is controlled automatically by 
means of a float. 

Filters of this type are also built in 
conjunction with the zeolite type of wa- 
ter softener. In this case, the iron re- 
moval filter surrounds the tank contain- 
ing the zeolite water treatment. The iron 
is first removed from the water and then 
this filtered water supply passes through 
the softener to eliminate the hardness. 
It is also possible to operate the iron 
removal filter in conjunction with any 
type of water softener. 
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Automatically Primed 
Centrifugal Pump 


Announcement has been made by 
Worthington Pump and Machinery 
Corporation of a new self-contained 
automatically primed centrifugal pump- 
ing unit, having many distinct ad- 
vantages. It comprises an electrically- 
driven high efficiency ball bearing cen- 





New Worthington Pump 


trifugal pump with a Monobloc prim- 
ing unit of the wet vacuum type, con- 
trolled by an electric pressure switch. 
The priming pump, or evacuator, is an 
adaption of the well-known ‘Hytor” 
pump, and is licensed to Worthington 
under patents of the Nash Engineering 
Company. 

The evacuator is connected to the 
“high spot” of the suction volute by 
means of substantial tubing, and is 
sealed with clear water held in a reser- 


voir built into the bedplate of the com-, 


plete unit. 





New Domestic Sludge Pump 


The Domestic Engine & Pump Com- 
pany, Shippensburg, Penna., have re- 
cently developed a new sludge pump in 
both single and double plunger types, 
which can be furnished with either 
plunger or diaphragms. Illustration 





The New Domestic Sludge Pump 


shows the single plunger pump with 
electric motor drive. 

The Diaphragm pump is used where 
the heads are low and the Plunger 
Pump where the service is more severe. 

The Pump may be furnished for a 
constant speed and capacity or with 
variable speed transmission so that any 
intermediate capacity from minimum to 
5% times minimum may be obtained. 
Capacities of the single pump range 
up to 5,000 gallons per hour and of 
the double pump up to 10,000 gallons 
per hour. 





PUBLIC WORKS 


Recent New Construction Equipment 


Telsmith Cone Crusher 

Smith Engineering Works, Milwau- 
kee, Wisc., manufacture the Telsmith 
cone crusher, in which, it is stated, fine 
aggregate does not pack at the bottom 
of the head. The spring-pressed concave 
checks packing and eliminates the dan- 
ger of breakage by.tramp iron. The 
conical head gyrates so rapidly that 
every piece of rock is pinched several 
times during the progress through the 
crusher. The gyration of the head is 
longest at the bottom, diminishing to a 
slight movement at the point of feed. 
The projecting “knob” agitates the 
rock supply and prevents bridging of 
the larger slabs in the steel receiving 
hopper. The reduced stroke at the top 
of the concave, the point of feed, pre- 
vents over-feeding and allows a free 
gravity flow of rock into the bowl. Very 
little oversize reaches the discharge open- 


ing. 





New Line of Hydraulic Jacks 


A complete line of hydraulic jacks, 
23 models ranging from 1% to 30 
tons capacity, is now being made by 
the Hein-Werner Motor Parts Corpora- 
tion, 1222 National A've., “Waukesha, 
Wisconsin. These are priced midway 
between most hydraulic and mechanical 
jacks. Some of the outstanding im- 
provements, are (1) Pinnacle lift . . 
a lift greater in proportion to height 
than that of any other single ram 
hydraulic jack; (2) Bi-power Safety 

. every jack designed to withstand 
twice its rated capacity (primarily a 
safety measure) ; (3) Leak-proof hous- 
ing ... a positive elimination of all 
sweating or seepage of oil. The com- 
plete line includes models designed for 
passenger cars, light delivery trucks, 
heavy duty trucks, coaches, buses, trac- 
tors, agricultural machinery and all 
industrial purposes. Catalogs and prices 
will be sent on request. 





A Quick Starter for Cold 
Weather 


The Sullivan “Start-O” heater is a 
device for supplying heat to an internal 
combustion engine to make outdoor 
starting easy in cold weather. The heat 
thus furnished warms the combustion 
chamber and the intake manifold from 
the carburetor, as well as the moving 
parts, so that the engine can be started 
in winter almost as quickly as in mid- 
summer. Thus winter jobs are not held 
up and men and equipment kept wait- 
ing because of delay in starting gasoline 
engines in the morning. 

Although intended primarily for use 
on Sullivan compressors, this device 
may be adapted for use on any make of 
portable compressor; or on any type of 
gasoline-engine driven equipment, by a 
few alterations, easily made in the field. 





Harnischfeger 2-Yard Dragline 


The Harnischfeger Corp., Milwau- 
kee, Wisc., has introduced a new 2-yard 
high speed dragline, known as _ the 
Model 780. This machine has a hoist 
line speed of 180 feet a minute, a drag- 
line speed of 150 feet a minute and a 




















Harnischfeger 780 Dragline 


rotating speed of 3 rpm. It carries a 60- 
foot boom and a 2-yard bucket. It is 
powered with either gasoline or diesel 
engines. While this dragline weighs 
70 tons, it has a ground pressure of 
only 10.75 pounds per square inch, and 
possesses a high degree of mobility. 





Custom Built Vibrator Screen 


In announcing a new Vibrator Screen, 
Stephens-Adamson Mfg. Co. of Aurora, 
Illinois, emphasize the fact that each 
screen is built with a vibrating unit as- 
sembled to suit the material handled. 

The screen is of the positive vibra- 
tion type, in which a rigid screen body 
with one or more decks is given a vibra- 
tion of fixed amplitude by the rapid 
“throw” of an eccentric shaft. There are 
three units—screen body, vibrating 
mechanism and subframe. 





Upper—New S-A Vibrator Screen is 

mounted by means of four cables. Lower 

—Improved method of stretching the 
quick-change screen panels. 













Many Improvements 


in New 


Truck Models 


Reo Adds 8-Cylinder, 4-Ton 
Truck 


Reo Motor Car Co., Lansing, Mich., 
has announced a new 8-cylinder, 4-ton 
truck. This new truck has a Reo 
ability rating of 20,000-3% - 43, 
which means it will handle a load of 
10 tons gross, over a 3%4% grade in 
first drive and will travel over average 
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Mack Trucks, Inc., New York, has brought out three new 6-cylinder trucks, cover- 

ing medium and heavy duty high speed service. The external appearance is well 

illustrated by the photograph above. Road speeds range from 29 to 41 miles an 

hour with standard gearing, and up to 57 miles on the over-gearing. On the BM, 

93 horsepower is produced at 2250 rpm; on the BX, 104 hp. at 2300 rpm; and 
on the BQ, 127 hp. at 2050 rpm. 





Reo 8-cylinder 4-ton truck with Wood Hoist 


hard level roads at 43 miles an hour 
with the engine turning at 2800 rpm. 
The engine develops 110 hp. and has a 
piston displacement of 358 cubic inches. 
It is equipped with Electro-Vac gover- 
nor, which will open and close within 
0.5 mile an hour of the governed 
speed. The transmission provides 4 
speeds. 





Autocar 1 -ton Truck 


The Autocar Company, Ardmore, 
Pa., announces their Model R 1%-ton 
Autocar, a 6-cylinder dual-rear-wheel 


The new Autocar 11y-ton truck with 6-cylinder engine is 
adapted to a wide variety of service 


truck with standard wheelbases of 159, 
171, and 189 inches and a gross weight 
of 14,000 pounds. This is an unusually 
powerful and exceedingly well designed 
truck adapted to a wide range of hard 
service. 





Marmon-Herrington All-Wheel 
Drive Trucks 

A complete new line of all-wheel 

drive motor trucks, consisting of twelve 

models ranging from two to fifteen tons 

in capacity, is announced by the Mar- 





mon-Herrington Company, Inc., of In- 
dianapolis. 

This new line supplants the former 
offering of five models. Seven new 
models have been added, while the ad- 
ditional five have been improved and re- 
fined to make for greater efficiency in 
performing the tasks for which they are 
designed. Prices range from $3,785 
to $17,500, f. o. b. factory, the lowest 
priced truck being the model TL-27-4 
with a capacity of two to two and one- 
half tons, and the highest priced the 
model TH-330-6, a six-wheel-drive unit 
with a capacity of twelve to fifteen tons. 

The new line is engineered and built 
to do the most difficult heavy jobs and 
at the same time perform with surpris- 
ing agility and speed on the highway. 
A. W. Herrington, formerly consultant 
of the U. S. Army, and president of 
the company, is the designer of the new 
line. 

Outstanding features of the new 
line include the exclusive and patented 
front axle and front steering arrange- 
ment design; the equipping of all trucks 
with both standard and auxiliary trans- 
missions giving as many as_ twelve 
speeds forward and four reverse; the 
application of power to secure the 
maximum advantages of all-wheel drive 
traction; and an ease of handling and 
control that can be compared only with 
the finest passenger cars. 











Marmon-Herrington 5-7 ton truck 
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Construction Materials 
and Equipment 


Accessories for Motor Trucks 

1. Truck accessories—winches, power 
take-offs, derricks, special bodies, earth 
boring machines, and trailers of all ca- 
pacities. Dept. B, Four Wheel Drive Auto 
Company, Clintonville, Wisconsin. 


Asphalt Heaters 

8. A 32-page general catalog issued by 
Littleford Bros., 452 E. Pearl St., Cincin- 
nati, Ohio, describes and illustrates their 
complete road maintenance line, including 
tar and asphalt kettles, surface heaters, 
oil burners, sand dryers, tool boxes, lead 
and compound furnaces, tool heaters, as- 
phalt tools, joint and crack fillers, squeegee 
carts, etc. 

9. Illustrated manual No. 11 describes 
“Hotstuff,” the master oil burning heater. 
The only heater with patented elevated 
melting chamber for Asphalt, Tar and 
all bitumens used in road and street con- 
struction and maintenance, roofing, water 
proofing, pipe coating, etc. Mohawk As- 
phalt Heater Co., 94 Weaver St., Sche- 
nectady, N. Y. 


Asphalt Plants 

10. Portable Asphalt Paving Plants. 
These R. R. 1-car plants have easy capaci- 
ty of 2,250 yards, 2” surface per 8 hours. 
Cheap to operate. J. D. Farasey Mfg. 
Company ,Cleveland, Ohio. 


Asphalt Rollers 

12. How to use Rollers to Save Satins 
Costs. 16-page booklet gives details an 
also specifications of the Erie Roller. Is- 
sued by the Erie Machine Shops, Erie, Pa. 


Bins and Hop 

20. The Owen Bucket Company, Cleve- 
land, Ohio, have available illustrated 
folders on Material Handling Buck- 
ets, showing the various types, sizes 
and uses for which they are intended and 
construction features and other valuable 
bucket information. A complete catalog 
on all types of Material Handling Buck- 
ets will also be furnished on request. 


Clamshell Buckets 

27. Clamshell Buckets, showing the 
various types, sizes and uses for which 
they are intended, and construction fea- 
tures and other valuable bucket informa- 
tion. A complete catalog on all types 
of Clamshell Buckets will also be fur- 
nished on request. The Owen Bucket 
Company, Cleveland, Ohio. 
Concrete Accelerators 

30. ‘‘How to Cure Concrete,” a forty- 
seven page manual published by the Dow 











\ 


Chemical Company, Midland, Michigan, 
treats fully subjects suggested by title. 

31. ‘Curing Concrete Roads with Sol- 
vay Calcium Chloride,’”’ 80 page booklet. 
Comprehensive. Contains tables, illus- 
trations, suggestions for testing devices. 
Covers the subject in considerable detail. 
Solvay Sales Corp., 61 Broadway, N. Y. C. 

35. “A report on Current Practice of 
using Calcium Chloride for curing Con- 
crete Pavements, Bridges, Culverts and 
Concrete Products.” It includes reports 
from the Highway Research Board, the 
Bureau of Public Roads and State High- 
way Departments. Columbia Products 
Co., Barberton, Ohio. 


Concrete Mixer 


44. Concrete Mixers, both Tilting and 
Non-Tilting types, from 3%s to 84s size, 
aoe Jaeger Machine Company, Columbus, 

oO. 


Crushers 


57. Up-to-date information on Stone 
Crushers, Stone Spreaders, Unloaders, 
Drags and other contractors’ equipment 
from the Galion Iron Works & Mfg. Co., 
E. Jeffry, Mfg. Co., Columbus, Ohio. 


Explosives 

74. “Use of Explosives for Settling High- 
way Fills.’’ A new booklet which fully ex- 
plains by diagrams and charts the three 
methods developed after many tests by 
the Du Pont engineers, which singly or 
in combination will quickly and efficiently 
do your job. Just issued by E. I. Du Pont 
de Nemours & Co., Inc., Explosives Dept., 
Wilmington, Del. 


Graders 


76. Latest information about Galion 
Motor Patrol Graders, Road Maintainers 
and Leaning Wheel Graders is contained 
in a new series of illustrated catalogs, 
Nos. 125, 180, 185 just issued by the Galion 
Iron Works & Mfg. Co., c-o The Jeffrey 
Mfg. Co., Columbus, Ohio. 

77. “Blade Graders” is a 48 page booklet, 
recently published by the Caterpillar Trac- 
tor Co., Peoria, Ill., giving the complete 
details of ‘‘Caterpillar’’ graders. 

78. The No. 101 Austin Leaning Wheel 
Grader is completely detailed and illus- 
trated in Bulletin No. 1238 which shows 
operation of Z-Bar, back sopper, bank cut- 
ter, etc. Published by The Austin-West- 
ern Road Machinery Co., 400 North Michi- 
gan Ave., Chicago. 

79. Austin No. 77 Dual Drive Motor 
Graders are completely illustrated and 
described in Bulletin No. 1239 which also 
contains construction details, specifica- 
tions and weights. Austin-Western Road 
Machinery Co., 400 North Michigan Ave., 
Chicago. 


MAIL TH is COUPON FOR COPIES OF INDUSTRIAL LITERATURE 


PUBLIC WORKS 
310 East 45th St., New York, N. Y. 


Please send me without obligation the following booklets listed in your INDUSTRIAL LITERATURE SECTION 


oe Ir is a good 


practice to check this 
list regularly because 
descriptions of new 
bulletins are always 
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Hose and Belting 

87. Complete information on rubber 
hose and belting for all types of contract- 
ing and road building service. The Gov- 
ernment Sales Department of the Good- 
year Tire & Rubber Co., Inc., Akron, Ohio. 
Joint Filler and Line Marker 

88. Bulletin No. G-9 issued by Little- 
ford Bros., 452 E. Pearl St. Cincinnati, 
Ohio, describes and illustrates their new 
No. 91 Joint Filler which is used to fill 
horizontal and center joints with hot as- 
phalt. It can be equipped to apply an 
asphaltic center line as it fills the center 
joint. This bulletin also describes the Lit- 
tleford Traffic Line Marker. 

Joint Filling Pot 

89. A supplement to Bulletin No. E-5 
has been issued by Littleford Bros., 452 
E. Pear] St., Cincinnati, Ohio, describing 
their cone-shaped crack filling pot No. 
86-B. The chief feature of this pot is that 
it is springless—there is no mechanism to 
get out of order. It is used to fill cracks 
and joints in concrete pavements and in- 
terstices in brick or granite block pave- 
ments. 

Lanterns and Torches 

90. Dietz Lanterns and Road Torches 
adapted for night traffic warning on any 
construction work that obstructs the 
higt ways. R. E. Dietz Co., 60 Laight St., 
New York, N. Y. 

Loaders and Unloaders 

97. Portable Loaders and Unloaders. 
Folders: Nos. 1248, 1298 and 1074 cover Belt 
Conveyors with channel iron and truss 
types of framework; No. 1076, Portable 
Bucket elevators for different classes of 
work; and No. 1256, the “‘Grizzly’”’ Crawler 
Loader for heavy work and large capaci- 
ties. Link-Belt Company, Philadelphia 

100. Materials Handling and Positive 
Power Transmission Equipment, giving 
technical data, list prices and illustrations 
of this machinery. Link-Belt Co., Chi- 
cago, Ill. General Catalog No. 500. 
Motor Trucks 

105. A new line of heavy duty motor 
trucks and tractors for dump and com- 
mercial hauling is described in literature 
recently issued by the Sterling Motor 
Truck Co., Milwaukee, Wis. 

106. “Trucks for Public Utilities,” is a 
new illustrated booklet just issued by the 
International Harvester Co., 606 So. 
Michigan Ave., Chicago. Covers uses, 
types, special equipment, bodies and 
specifications. Sent free on request. 

108. Four-wheel-drive trucks increase 
the range of truck operation and are par- 
ticularly adapted for economy of opera- 
tion in road building and maintenance. 
Dept. B, Four Wheel Drive Auto Com- 
pany, Clintonville, Wisconsin. 
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Paving Materials 

109. A 36-page booklet with 66 illus- 
trations has just been issued by the Bar- 
rett Co., giving full information regarding 
the making, laying and maintaining of 
“Tarvia-lithic,” the ready-to-lay pave- 
ment, 

111. “Tarvia Double Seal Pavements.” 
Shows, step by step, the construction of a 
Tarvia pavement. 24- pages.. The Barrett 
Company, 40 Rector Street, New York. 

112. Complete directions for surface 
Cut Back Asphalt are contained in a 36 
treatment and bituminous surfacing with 
page data book. Standard Oil Co. of Indi- 
ana, 910 So. Michigan Ave., Chicago, Ill. 


Road Construction 

122. ‘“‘Road Bufldi Machines” is a 
handy reference booklet to the complete 
line of ‘Caterpillar’ road machinery. 40 
pages.’ 


Road Machinery 

125. The following publications cover 
a wide range of valuable and useful in- 
formation on road-building machinery. 
Sixty Leaning Wheel Grader, the Super- 
Special Grader, the Motor Patrols, the 
Twenty-Planer, the Hi-Way Patrol 
Grader No. 3, the Ten Motor Patrol, and 
the Auto Patrol. Caterpillar Tractor Co., 
Peoria, Ill. 

126. A new picture book of the Austin- 
Western Line of road machinery showing 
the application of road graders, road roll- 
ers, elevating graders, crawler and 
wheeled wagons, crushing and screening 
plants, shovels, cranes and excavators, 
scarifiers and many small tools, is con- 
tained in Catalog No. 1247. Copies avail- 
able on request at The Austin-Western 
Road Machinery Co., 400 North Michigan 
Ave., Chicago. ’ a 

127. ‘‘Road Machinery Illustrated. 
New illustrated bulletins on the motor roll- 
ers, three-wheel and tandem rollers, motor 
graders powered by Caterpillar, Twin City, 
Cletrac. McCormick-Deering and Ford- 
son tractors, and straight and leaning 
wheel graders. Galion Iron Works & Mfg. 
Co., Galion, O. 

Elevating Graders 

129. An interesting booklet on Elevating 
Graders has recently been issued by the 
Caterpillar Tractor Co., Peoria, Ill. 


Rollers 

131. A 16-page booklet printed in two 
colors gives full details and specifications 
of the Erie Roller. Also explains how to 
use it to save tamping costs. Numerous 
action pictures. Erie Machine Shops, 
Erie, Pa. 

132. A 32-page book in four colors fea- 
turing a complete line of road rollers. 
8% x 11, leatherette cover, numerous ac- 
tion pictures. Buffalo-Springfield Roller 
Co. of Springfield, Ohio. 

133. 20-page pocket size booklet show- 
ing all types of Buffalo-Springfield motor 
rollers and scarifiers and their uses. 
The Buffalo-Springfield Roller Company, 
Springfield, Ohio. 

134. ‘‘Road Rollers.’’ Illustrated book- 
lets covering the entire line of Master 
4-Cylinder motor roller, 4-cylinder tan- 
dem roller and International motor roller. 
Galion Iron Works and Manufacturing 
Co., Galion, O. 

135. 36-page, illustrated book describ- 
ing the application of Motor Rollers to 
many types of road construction and main- 
— Huber Mfg. Company, Marion, 

oO. 


136. Full description of Huber Motor 
Rollers in sizes from 5 to 15 tons, in- 
cluded in durable 36-page book for use 
by road contractors and maintenance 
crews. Huber Mfg. Co., 345 E. Center St., 
Marion, Ohio. 7 


Sand and Gravel Buckets 


137. The Owen Bucket Company, Cleve- 
land, Ohio, have available illustrated 
folders on Sand and Gravel Buckets 
showing the various types, sizes and uses 
for which they are intended. A complete 
catalog on all types of Sand and Gravel 
Buckets will also be furnished on request. 


Sand and Gravel Washing Plants 


140. Seventy-page catalog giving com- 
plete information regarding Sand and 
Gravel Washing Plants, stationary and 
portable. Those interested in such 
equipment should have a copy. Link- 
Belt Co., Chicago, Il. 


Shovels, Cranes and Excavators 


144. Complete information including op- 
erating ranges of General Excavators is 
given in Bulletin No. 3105 recently pre- 
pared by The General Excavator Co., 365 
Rose St., Marion, Ohio. 

145. The Austin Badger, a new, fully 
convertible % yard crawler shovel, made 
by The Austin-Western Road Machinery 
Co., 400 North Michigan Ave., Chicago, is 
fully described and illustrated in their 
Bulletin No. 1236, 

146. Link-Belt Co., Chicago, Ill., has 
issued Book No. 1095, which describes and 
illustrates their complete line of Gasoline, 
Electric, or Diesel operated shovels, 
cranes and draglines. 


Steel Posts 


160. Steel Posts for highway guard 
rails, fences and other purposes. Cata- 
log and data book. Sweet’s Steel Com- 
pany, Williamsport Pa. 


Surveying Instruments 


164. Booklet on the most popular types 
of Transits and Levels in general use by 
Engineers and Surveyors, giving full in- 
formation on the sizes and styles of these 
instruments. Issued by C. L. Berger and 
es Inc., 37 Williams St., Boston 19, 

ass. 


Tires, Truck and Tractor 

165. Speed and economy in use of 
solid, cushion and pneumatic tires and 
tubes for trucks, cars, tractors, graders 
and other road machinery. Government 
Sales Department of the Goodyear Tire & 
Rubber Company, Inc., Akron, Ohio. 


Tool Boxes 

167. Bulletin No. G-6 issued by Little- 
ford Bros. 452 E. Pearl St., Cincinnati, 
Ohio, describes and illustrates the Han- 
DeeBox, a portable tool box of all-steel 
construction. This tool box is equipped 
with a special locking device that locks 
both covers at the same time. No pad- 
locks are used. Littleford trailers, lead 
melting furnaces, and ‘‘Hot Dope” Kettles 
i coating are also described in this 
ulletin. 


Tractors, Crawler 


171. The design, construction, details 
and complete specifications of the Ten 
and Fifteen models “Caterpillar” are 
given in a _ booklet published by the 
Caterpillar Tractor Co., Peoria, Ill. 

172. The Caterpillar Sixty Tractor. 
This beautifully illustrated booklet tells 
the story of the Caterpillar Sixty Tractor 


design and construction. Caterpillar Trac- 
tor Co., Peoria, Ill. 

175. Caterpillar Tractors. The “Fifty;” 
the “Thirty-five;” the ‘‘Twenty-five.” 
Full data on these models. Caterpillar 
Tractor Co. Peoria, Il. 


Road and Street 


Maintenance 


Asphalt Heaters 

200. For general construction and main- 
tenance, the Original Improved ‘‘Hotstuf’’ 
Asphalt Heater, an economical oil burnin 
heater. Mohawk Asphalt Heater Co., 5 
Weaver St., Schenectady, N. Y. 

8. A 32-page genera! catalog issued by 
Littleford Bros., 452 E. Pearl St., Cincin- 
nati, Ohio, describes and illustrates their 
complete road maintenance line, including 
tar and asphalt kettles, surface heaters, 
oil burners, sand dryers, tool boxes, lead 
and compound furnaces, tool heaters, as- 
phalt tools, joint and crack fillers, squeegee 
carts, etc. 


Dust Control 

210. “How to Maintain Roads,” by the 
Dow Chemical Company, Midland, Michi- 
gan, is a manual dealing thoroughly with 
dust control, road building and mainte- 
nance, 

211. “Dust Control,” a concise, handy 
pocket reference on control of dust by use 
of 3C Calcium Chloride. Illustrated. Is- 
sued by the Columbia Products Company, 
Barberton. Ohio. 

212. ‘‘Wyandotte Calcium Chloride Pre- 
vents Dust the Natural Way,’’—a publica- 
tion, fully illustrated, treating on Dust 
Control, economical road maintenance 
and methods of application, issued by the 
Michigan Alkali Company, 10 E. 40th St., 
New York City. 

Dust Laying 

213. Full information regarding the 
use of Solvay Calcium Chloride for effec- 
tively laying dust. The booklet, “Solvay 
Calcium Chloride, a Natural Dust Layer,’” 
24 pages, 54%x8, covers application, econ- 
omies, etc. Sent without cost. Solvay 
Sales Corporation, New York. 


Emulsion Sprayers 

214.—A complete line of emulsion spray- 
ers is described in Bulletin No. G-5 re- 
cently issued by Littleford Bros., 452 E. 
Pearl St., Cincinnati, Ohio. Littleford 
Emulsion Sprayers will spray any type of 
asphalt emulsion used for penetration 
patch work or curing concrete. They are 
also used to spray silicate of soda and 
weed exterminators. 


Highway Maintenance 

215. “Road and Street Maintenance 
Equipment,” a compact vest pocket man- 
ual containing illustrations and brief de- 
scriptions of their extensive line. Littleford 
Bros., 452 East Pearl St., Cincinnati, Ohio. 

216. “Light and Heavy Road Main- 
tenance” describes fully the FWD truck 
and its economy for use in pulling road 
graders and maintainers—issued by Dept. 
B, Four Wheel Drive Auto Company, Clin- 
tonville, Wisconsin. 

218. ‘“‘“Maintenance Machines,” a 32 page 
booklet, tells of ‘‘Caterpillar’s’’ complete 
line of maintenance machines—3 sizes of 
motor patrols, a trailer patrol and planer— 
including machines to fit all pocketbooks 
and all road maintenance conditions. 
Caterpillar Tractor Co., Peoria, Ill. 








SERVICISED PRODUCTS CORP. 










RAIL 
FILLER 


Asphalt Planking—Protection Course— 






6051 West 65th Street 
CHICAGO, ILL. 


Industrial Flooring 


Servicised Fibrated As- 
phalt Plank is giving 
service in hundreds of 
first class installations. 
The pioneer of this line 
Servicised Planking has 
the unqualified approval 
of all who have used it. 
Write for prices today! 
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e Servicised 
S Asphalt Expansion Joint 
g Servicised Felt Sided and Type 


“B” Joints have enjoyed the confi- 
dence of engineers and contractors for 
years. Servicised service excels. When 
purchasing ask for Servicised Expan- 
sion Joint. 


FLOOR PRODUCTS 
62 
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Servicised Super 
Rubber Joint 


This sponge rubber 
product excels in all 
tests in ageing quali- 
ties and_ resiliency, 
insuring greater life. 
Servicised Super 
Rubber Joint is par- 
ticularly adapted for 
sidewalk, curb and 
gutter, building work, 
viaducts as well as 
pavement. The up- 
keep is reduced to a 
minimum. Write for 
prices today! 
Servicised Fiber 

Cushion Joint 

Formed of wood or 
vegetable fiber into a 
boardlike structure 
saturated with water- 
proofing material—a 
resiliently compress- 
ible and re-expanding 
product. 














wo A fF fae 4 OR 




















SEPTEMBER, 1932 


Maintenance and Construction 
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Equipment 








The Cleaver No. 2 Pumping Booster raises 
the temperature of a 10,000 gallon tank car 
of bituminous road material approximately 
50° per hour, with a fuel cost of about 
$2.60. A 3-way valve allows material to be 
pumped back into the car between loads. 


Speeder Road Broom 


The Speeder Machinery Corpora- 
tion, Cedar Rapids, lowa, are now pro- 
ducing the Speeder Road Broom. This 
broom is a replacement unit 8 to 14 ft. 
wide for the cutting edge on any stand- 
ard one man maintainer or pull type 
grader. The mold board and cutting 
edge are removed and the broom in- 
serted instead. 

This broom is recommended particu- 
larly for gravel maintenance where the 
roads are subject to chatter and wash- 
board bumps. The broom is composed 
of steel wires about 18 or 20 inches long 
which will give when striking some im- 
movable object such as a deeply imbed- 
ded stone, thus eliminating the ridge 
that would be caused by a grader blade 
jumping over it. It also eliminates all 
the chatter and vibration of the ordinary 
maintainer equipped with a blade. 

For oil mix work the broom gives a 
great deal more penetration than the or- 
dinary grader blade because of the 
greater mixing ability of the broom, 
due to the springing action of the indi- 
vidual wires. Another advantage of 
the Road Broom is the fact that it does 


not become dull, as is the case with 
grader blades. No replacement of the 
broom is necessary until it is complete- 
ly worn out. The life of a broom in 
most cases is estimated at about one 
complete season. 

The broom is also built in a complete 
unit which it is not necessary to place on 
a grader chassis. : 





The New Littleford Pressure 
Distributor 


A pressure distributor has becn an- 
nounced by Littleford Bros., 452 East 
Pearl Street, Cincinnati, Ohio. Standard 
sizes are available in 500, 600, 800, 
1000, 1200 and 1500 gallon capacities 
and can be mounted on any suitable 











The Bucyrus-Erie Loadmaster, which 

has a wide adaptability for useful work, 

is now powered by Caterpillar Equip- 
ment, 


The Littleford Control Valve and 
Viking Pump will handle any kind of 
material whether tar, asphalt, road oil, 
cut-back, or emulsions. The distributor 
can also be used to spray liquid Cal- 
cium Chloride. 

It is impossible in this space to give 


The new Littleford Distributor 


truck, trailer or semi-trailer, being ad- 
justable to the chassis. 

An important feature of the Little- 
ford Distributor is Single Valve Con- 
trol. The Littleford Six-Way Valve 
(Pat. Pend.) is controlled from a hand- 
wheel which is plainly marked ‘‘Fill,”’ 
“Circulate,” “‘Spray,”’ and ‘“‘Drain.” At 
each point of operation, the hand-wheel 
sets so that operator knows positively 
that valve is in proper position. This 
hand-wheel is directly in front of the 
operator. Every operation is controlled 
from the operator’s platform. 





The eleven Mack Model AK, six-cylinder, six-wheelers, recently delivered to B. Perini 
€& Sons, contractors of Framingham, Mass., are versatile units—dump trucks one day, 
concrete mixers the next. As earth movers they average 11 yards to the load. When 
concrete is ready to be poured, the dump bodies and hoists are easily removed and 5- 
yard Jaeger mixers mounted on the chassis. B. Perini & Sons is one of the oldest 
contracting firms in New England, having been in the business since the early days 
when wheelbarrows and tip carts were used. 





anything like a complete description of 
the outfit. Write to Littleford Bros. 
for a copy of their very complete cata- 
log entitled, ‘‘The Littleford Pressure 
Distributor.” 





“Caterpillar” Announces Sec- 
ond Auto Patrol 


A second Auto Patrol has been added 
to the “‘Caterpillar”’ line. This addition 
makes it necessary to identify the two 
models. The present model, therefore, 
will hereafter be termed Auto Patrol 
No. 9. The new model Auto Patrol 
No. 7. It weighs 10,600 pounds. It 
offers, at a remarkably low price, all 
of the performance features of the 
larger machine including three-lever 
power control, one for raising or lower- 
ing left end of blade, one for right 
end of blade, one available for either 
scarifier or snow plow attachment. It 
has the same frame members as the No. 
9 and exactly the same engine and 
transmission. It has weight adequate 
for most maintenance work. It has 
traction correctly proportioned to its 
weight—dual 38” x 7” lug-type Road 
Builder pneumatic tires in the rear. 
Front tires are 32” x 6” truck-type. It 
has ample power. 
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Surface Heaters 

225. The ‘‘Hotstuf’’ three in one, com- 
bination Tool, Asphalt and Surface heater 
is described and its use illustrated in Bul- 
letin 16. Mohawk Asphalt Heater Co., 56 
Weaver St., Schenectady, N. Y. 


Road and Paving 


Materials 


Bituminous Materials 

227. “Asphalt for Every Purpose,” a 
44-page illustrated booklet describing 
Stanolind Asphalt products. Standard Oil 
Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Ill. 

228. A new booklet has just been issued 
by The Barrett Co., 40 Rector St., New 
York, describing and illustrating the uses 
of each grade of Tarvia and Tarvialithic. 
32 excellent illustrations. 

229. A new series of concise and au- 
thoritative manuals of construction cov- 
ering the latest developments in road- 
mix and surface treatment types as well 
as the standard asphalt pavements. 
These contain the best that has been de- 
veloped by study, research and practical 
application in all types. Manual 1— 
Road-Mix Types is now ready for distri- 
bution. The Asphalt Institute, 801 Sec- 
ond Ave., New York, N. Y. 

Brick, Pavin 

230. Full information and data regard- 
ing the use of vitrified brick as a paving 
material, cost, method of laying, life, etc. 
National Paving Brick Manufacturers’ 
Association, National Press’ Building, 
Washington, D. C. 


Concrete Curing 

235. ‘How to Cure Concrete,” is a man- 
ual of instruction on the curing of con- 
crete pavements. 47 pages. The Dow 
Chemical Company, Midland, Mich. 
Gutters 

240. ‘‘Brick gutters and Parking Strips.”’ 
A study dealing with the problems faced 
in the proper construction of gutters and 
how they can be overcome. Covers design, 
construction and results. Well illustrated. 
Just issued by the National Paving Brick 
Ass’n., National Press Building, Wash- 
ington, D. C. 

Maintenance Materials and Methods 

270. “How to Maintain Roads,” by the 
Dow Chemical Company, Midland, Michi- 
gan, is a manual dealing thoroughly with 
— building, maintenance and dust con- 
trol. 

275. “Tarvia-K. P. for Cold Patching.” 
An instructive booklet illustrating and de- 
scribing each step in patching a road with 
‘Tarvia-K. P.” 16 pages, illustrated, 3%%.x9. 
The Barrett Company, New York. 

276. “Road Maintenance with Tarvia.” 
A 56-page illustrated booklet of value to 
every road man. Shows how almost every 
type of road and pavement can be repaired 
and maintained with Tarvia. The Barrett 
Company, New York. 








Snow Removal 


Snow Fences 

347. *‘Control Winter Drifts’’—A new 
folder giving full details regarding use and 
construction of the Mattson snow fence 
has just been issued by the Mattson Wire 
& Mfg. Co., Joliet, Ill. Illustrated in two 
colors. 

348. ‘“‘Winter Maintenance” is the title 
of a booklet which illustrates many types 
of snow plows and methods of handling 
snow removal problems. Dept. B, Four 
Wheel Drive Auto Company, Clintonville, 
Wisconsin. 

349. “The Answer to the Snow Re- 
moval Problem.”’ It gives full details of 
the Frink type S snow plow for trucks. 
Carl Frink, Mfr. of Clayton, N. Y. 

354. “Snow Removal Equipment” pic- 
tures various types of snow-fighting equip- 
ment built for “Caterpillar” Tractors are 


pictured in relief and in action. Cater- 
pillar Tractor Co., Peoria, Ill. 
359. Galion Iron Works and Mfg. Co., 


Galion, Ohio. Details, prices and catalogs 
of their snow plows adaptable to any make 
of truck. 








Sanitary Engineering 





Activated Carbon, Aqua NUCHAR 

380. For low cost removal of tastes and 
odors from potable waters. Used by more 
than 300 municipalities. For literature 
address Industrial Chemical Sales Com- 
pany, Inc., 230 Park Avenue, New York. 


Glass-Overs 

393. Full details regarding the use of 
Lord & Burnham Glass-Covers at Dayton, 
Ohio; Highland Park, IIll.; Fostoria, Ohio; 
and Bloomington, Ill. are given in bulletins 
Nos. 10, 11, 14, 15. Issued by Lord & Burn- 
ham, Graybar Bldg., New York, N. Y. 


Jointing Materials 

401. G-K Compound for vitrified clay 
sewers, MINERALEAD for bell and 
spigot water mains, also M-D Cut-Ins for 
making house connections. Atlas Mineral 
es gaa Company, Mertztown, Pennsyl- 
vania. 

402. Full details concerning No. 1 Ko- 
rite for sealing sewer pipe joints so that 
they will be permanently tight. Standard 
Oil Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Ill. 

403. An illustrated folder has just been 
issued by the Cochrane Chemical Co., 
432 Danforth St., Jersey City, N. J., de- 
tailing the advantages and the savings in 
the use of Ex-XL-cell Sewer Pipe Joint 
Compound. 

Manhole Covers and Inlets 

404. Street, sewer and water castings 
made of wear-resisting chilled iron in 
various styles, sizes and weights. Man- 
hole covers, water meter covers, adjustable 
curb inlets, gutter crossing plates, valve 
and lamphole covers, ventilators, etc. De- 
scribed in catalog issued by South Bend 
Foundry Co., South Bend, Ind. 

Pipe, Cast lron 

407. New “‘Handbook of deLavaud Cen- 
trifugally Cast Iron Pipe’’ contains useful 
information for the water works man in- 
cluding revised specifications together with 
dimensions and weights of deLavaud pipe 
in accordance with Federal Specifications 
for Pipe; Water, Cast-Iron (Bell and Spig- 
ot) N. WW-P-421. Just issued by the U. S. 
Pipe and Foundry Co., Burlington, N. J. 
Pipe Line Construction 

410. Pipe Lines and the Caterpillar. 
In this 32-page booklet are pictured many 
uses of the Caterpillar Tractor, and ways 
in which they can be applied to the sav- 
ing of men, money and minutes. The 
Caterpillar Tractor Co., Peoria, IIl. 
Pumping Engines 

413. ‘“‘When Power Is Down,” gives 


recommendations of models for standby 
services for all power requirements. Ster- 
ling Engine Company, Buffalo, N. Y. 
Pumps, Centrifugal 

415. Design data for centrifugal pumps 
for high or low service pumping for water- 
works and filtration plants. Dayton-Dowd 
Co. Mfrs. Centrifugal Pumps, Quincy, II. 
Pumps, Self-Priming 

416. ‘‘Make your present pumps self- 
priming.”’ Bulletin No. 530 B describing 
the Hazleton Suction Line Primer which 
can be applied to old as well as new 
pumps regardless of make. Issued by Bar- 
rett, Haentjens & Co., Hazleton, Pa. 
Pumps—Sewage 

417. Non-clog vertical and horizontal 
sewage pumps and their characteristics 
are described and illustrated in bulletins 
of the Dayton-Dowd Co., Quincy, IIl. 
Screens, Sewage 

418. Sewage screens (Tark, Brunotte, 
and Straightline) for fine and coarse 
sewage; Straightline Collectors for Set- 
tling Tanks (Sludge, Scum and Grit), 
and Mechanical Aerators for activated 
sludge plants. Link Belt Company, 910 
So. Michigan Ave., Chicago, Ill. Book 642, 
Screens 

420. Water Screen Book No. 1252, de- 
scribes water screens and gives complete 
technical information about them. Link- 
Belt Co., Chicago, IIl. 

Sludge Bed Glass Covers 

426. Sludge Bed Glass Covers—‘‘Super- 
Frame”’ Hitchings & Co., Main Office, 
Elizabeth, New Jersey. Offer A. I. ‘ 
File 101SB, describing glass covers for 
sludge and sprinkler beds; details, speci- 
fications and cost data. 

427. Bulletin GE31 describes Glass En- 
closures for Sludge Beds in detail. Speci- 
fications, cross sections, details and 
illustrations shown are of value to engi- 
neers and officials. Sent promptly upon 
request. American-Moninger Greenhouse 
Mfg. Corp., Dept. B, 1947 Flushing Ave., 
Brooklyn, N. Y. 

Treatment 

433. Collectors and concentrators for 
modern sewage treatment plants, recent 
installations, and full data on aerators, 
and screens. Link Belt Co., 910 So. Michi- 
gan Ave., Chicago, Ill. and Philadelphia. 
Water Development 

440. Complete details of the Layne Sys- 
tem of water development for municipal- 
ities and irrigation projects, based on deep 
wells and turbine pumps. Layne & Bowler, 
Memphis. Tenn. 








Miscellaneous 





Airport Construction 

595. Airports and Airways. A 20-page 
illustrated booklet by the Caterpillar 
Tractor Co., Peoria, Ill, describes the 
uses of tractors in building airports and 
handling planes. 

597. “Getting on the Air Map With 
‘Caterpillar,’ ’’ describes the many uses 
of the tractor in building and maintain- 
ing airports better, quicker, cheaper. 
Caterpillar Traction Co., Peoria, Ill. 


Chains and Speed Reducers 

607. Link-Belt Co., 910 So. Michigan 
Ave., Chicago, IIL, gives full description 
of its positive drives in books No. 126. 
Silent Chain; No. 1257, Roller Chain; No. 
815, Herringbone Speed Reducers; No. 
1050, Promal Chains. Send for these posi- 
tive power transmission books. 


Community Advertising 
610. Booklet showing various forms of 


publicity matter useful in arousing in- 
terest in the construction of small town 
water supplies. This matter is furnished 
free to Consulting Engineers and towns 
interested in waterworks construction by 
The Cast Iron Pipe Research Associa- 
tion, 566 Peoples Gas Bldg., Chicago, III. 
Transits and Levels 

629. A booklet giving full information 
on the sizes and styles of Berger Transits 
and Levels will be sent promptly by C. L. 
Berger & Sons, Inc., 37 Williams St., 
Boston 19, Mass. 

630. Transits and Levels particularly 
adapted for City, County and State work 
are described in a 64-page catalog. War- 
ren-Knight Co. 136 No. 12th St. Philadel- 
phia, Pa. 

Wire Rope 

634. Williamsport Wire Rope Co., Chi- 
cago, Ill., has issued a folder illustrating 
their new method of “‘preseating.”’ 
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Le Roi Company Air 
Compressors 


A complete line of portable and sta- 
tionary Le Roi-Rix air compressors 
have been placed on the market by Le 
Roi Company of Milwaukee, Wisconsin. 
These machines are built with the 
patented Rix supercharger, which re- 
sults in an unusually high efficiency. 

Since the amount of actual delivered 
air, rather than the piston displacement, 
is the factor which determines the work 
any given machine will do, Le Roi Com- 
pany not only state the actual air de- 
livery of the Le Roi-Rix Compressors, 
but positively guarantee this air de- 
livery. 

Since Le Roi-Rix machines are built 





The New LeRoi-Rix Compressor 


entirely by Le Roi Company, it has 
been possible to design the air compres- 
sor and engine to fit each other exactly, 
and the result is a machine of unusual 
quality and extreme compactness. 





Giant-Gript Straight Edges 


L. & M. Manufacturing Co., 10,300 
Berea Road, Cleveland, O., has brought 
out a combined straight edge and 
scraper, which has many advantages. 
Not only does it gauge the riding sur- 
face of the concrete, but it may be 
used as a scraper for removing excess 
water and laitance from the concrete. 





PUBLIC WORKS 


It will not deform 
under hard usage. 
Enamel finish pre- 
vents wet concrete 
from sticking. The 
handle cannot become 
loose. It is painted a 
brilliant orange so 
that it can be seen at 
all times. 


1932 Jaeger 1 ¥/- 
Yd. Truck Mixer 


A higher speed 
truck mixer for both 
the contractor and the commercial con- 
crete plant is offered in the 1932 Jaeger 
1 and 1%4-cubic yard units mounted on 
the 1932 Ford chassis. The l-yard 
unit is furnished for 132” wheel base 
and is driven direct from the truck 
engine. The 14-yard unit is furnish- 
ed with separate engine drive for 157” 
wheel base chassis. 

With the greater speed of the new 
Ford, these truck mixer units are ideal 
for express service use by commercial 
concrete plants and for use by contrac- 
tors on road widening and maintenance 
work, aprons, bridges, conduit, sewer, 
curb and gutter work. 





A “Zero Pressure” Tire for 
Tractor Service 

Following three years of experi- 
mental work, the B. F. Goodrich Co., 
Akron, O., has announced a new type 
of high traction tire known as the 
‘Zero Pressure’ perfected to meet the 
needs of tractor service. It is called 
“Zero Pressure’ because it has cushion- 
ing qualities equal to or better than a 
pneumatic, yet has no air under pres- 
sure within the tire. 

The tire is designed to provide a 
snow-shoe effect in loose or soft soil, 
or sand, having a tread which deflects 


At left, Giant- 
Gript Straight- 
Edge. Center, 
Goodrich Zero 
Pressure Tire. 
Right, Trenton 
Hydraulic Hoist. 










































aeger 1'/y-yard Truck Mixer 
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readily under load and provides unusual 
tractive qualities. As the tire is not 
under air pressure, no penetrating ob- 
stacle can damage it or cause delay. 

Bouncing is eliminated, the tire 
rides easily, will not damage pave- 
ments, requires no inflation, and allows 
the equipment to operate at a greater 
efficiency than has heretofore been pos- 
sible with either Solid or Pneumatic 
tires. The tire has already been widely 
accepted on road construction machin- 
ery and in some types of agricultural 
work. 


New Trenton Hydraulic Body 
Hoist 

Fitz Gibbon & Crisp, Inc., of Tren- 
ton, N. J., announce a new hydraulic 
hoist with high angle lift and quick 
action; a complete, self-contained, com- 
pact unit. The load is evenly distri- 
buted over a large chassis area. Max- 
imum hydraulic pressures are low. 
Valves in cylinder head, and other novel 
features, contribute to trouble-free 
operation ; guaranteed for two years. 

This hoist is built in two single 
cylinder and two twin cylinder models 
to cover all load and dumping condi- 
tions. All models are complete units, 
including: cylinders, pump, lifting 
arms, hinges, pump-drive, power take- 
off with control, clamps and wood sills. 
Mounting requires no drilling of holes 
nor other fitting, it being merely neces- 
sary to clamp the hoist unit on the 
chassis. 
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Official Advertising 





STATE DEPARTMENT OF PUBLIC 
WORKS 
vias OF per Ase 
BANY 


Sealed pom... will be sine ed by the 
undersigned at the State Oftice Building, 
13th Floor, Albany, N. Y., until one o’clock 
p. m., advanced standard time which is 
twelve o’clock noon eastern standard 
time, on Tuesday, September 13, 1932, for 
the construction of highways in the fol- 


lowing counties: 
Deposit Required 


ESSEX .ccccees cccccecg 2,000.00 
eee Mac. Pen. “Method Type 
0.81 miles) 
QUEENS TT Tr ccocccsces. S,EC000 
(Grading & Structures: 0.42 
miles) 


ALSO FOR THE RECONSTRUCTION 
OF THE FOLLOWING: 
CATTARAUGUS 3 ccccccccccccece 6,000.00 

(Brick: 1.13 miles) 

CLINTON & ESSEX (Cons. & 


RECONB.) cccccccccccccs aor 13,000.00 
(Concrete: 1.47 miles) 

PRAIA. ccccceseccccccceoees 2,200.00 
(Concrete: 1.18 miles) 

CE 68:69:046560060 560000000008 6,500.00 


(30’-36'-46 span Concrete 
beams; Bit. Mac. M. M. Type 3 
Concrete appr.: 1.60 mites) 


ST. LAWRENCE ....ceeeeseeees 6,000.00 
(Concrete: 1.98 miles) 

STEUBEN ...--.ccccces pac eccare 6,000.00 
(Concrete: 2.96 miles) — 

SUPPOLM .cccccccccoce ineteonce See 


(Concrete: 12.34 miles) 

Maps, plans, specifications, and esti- 
mates may be seen and proposal forms 
obtained at the office of the Department 
in Albany, N. Y., and also at the office 
of the District Engineers in whose dis- 
trict the roads are located, upon the pay- 
ment of Five Dollars ($5.00) for plans and 
proposal forms. Standard specifications 
are Two Dollars ($2.00) per copy. Re- 
fund will not be made on plans, proposal 
forms or specifications. The addresses of 
the District Engineers and counties in 
each district will be furnished upon re- 
quest. Plans and proposal forms may 
also be seen at the office of the State De- 
partment of Public Works, State Office 
oan” Worth & Center Streets, New York 

it 

The especial attention of bidders is 
called to “General Information for Bid- 
ders” in the itemized proposal, specifica- 
tions, and contract agreement. 

The contracts in the Counties men- 
tioned above under the reconstruction 
work are Employment Relief Projects. 
The minimum rate for unskilled labor on 
these contracts shall be from forty cents 
to fifty cents per hour, as specified in 
each contract, and the minimum rate for 
skilled labor shall be fifty cents to sixty 
cents per hour, as specified in each con- 
tract. Veterans of the U. S. Military 
Service with dependents, where qualified 
to do the work, shall be given preference 
in employment. No person, except those 
in supervisory, executive or administra- 
tive positions, shall be employed for more 
than thirty hours in any week. Details of 
these regulations with respect to prefer- 
ence in employment, use of hand labor, 
hours of employment, etc., will be found 
in the itemized proposal. 

A. W. BRANDT, 
Commissioner of Highways. 


STATE DEPARTMENT OF PUBLIC 
WORKS 


DIVISION OF HIGHWAYS 
ALBANY, N. Y. 

Sealed proposals will be received by the 
undersigned at the State Office Building, 
13th Floor, Albany, N. Y., until one o’clock 
p. m., advanced standard time, which is 
twelve o’clock noon eastern standard 
time, on Tuesday, September 20, 1932, for 
the construction of highways in the fol- 
lowing Counties: 

County Deposit Required 
NE. crnaaia ai arhaltedcine- a ockrhienta.ssien4 $3,000.00 

(59’—914” Rigid Frame _ struc- 

ture 0.04 mi.) 

Wi PER hc cccccescccccee 22,000.00 

(Concrete: 2.98 mi.) 

ALSO FOR THE RECONSTRUCTION OF 
THE FOLLOWING: 
RE  iidis aio bdo §s.0ks acne 1,700.00 

(100° Truss, Bit. Mac. Opt. 

Appro. 0.09 mi.) 





ply 9,100 & 14,000 
(Concrete: 3.57 & 3.74 mi.) 
Sr itea adecés0dse6sseeee 7,500.00 


(Widening Shoulders Bit. Mac. 
M.M. Type 3 5.74 mi.) 


ESSEX Cons & Recons...........22,000.00 
he 7 Gravel gy & Bit. Mac 
M. O. 6.06 mi.) 

MONTGOMERY Ann ee 1,700.00 
(85’ Girder, Bit. Mac. M. M. Type 
3 Appr.: 0.21 mi.) 

OTSEGO & BEREIMER ...ccves 26,000.00 
(Bit. Mac. M. M. Type 3 and 
Concrete: 7.51 mi.) 

oe io) 3: eae mbtrneoss 12,000.00 
(Concrete: 4.54 mi.) 

Maps, plans, specifications, and esti- 
mates may be seen and proposal forms 
obtained at the office of the Department 
in Albany, N. Y., and also at the office of 
the District Engineers in whose districts 
the roads are located, upon the payment of 
Five Dollars ($5. 00) for plans and pro- 
posal forms. Standard specifications are 
Two Dollars ($2.00) per copy. Refund will 
not be made on plans, proposal forms or 
specifications. The addresses of the Dis- 
trict Engineers and counties in each dis- 
trict will be furnished upon request. Plans 
and proposal forms may also be seen at 
the office of the State Department of Pub- 
lic Works, State Office Bldg., Worth & 
Center Sts. -- New York City. 


The especial attention of bidders is 
called to ‘‘General Information for Bid- 
ders’’ in the itemized proposal, specifica- 
tions, and contract agreement. 

The contracts in the counties men- 
tioned above, with the exception of Dela- 
ware, Erie, Nassau and Westchester, are 
Employment Relief Projects. The mini- 
mum rate for unskilled labor on these 
contracts shall be from forty cents to fifty 
cents per hour, as specified in each con- 
tract, and the minimum rate for skilled 
labor shall be fifty cents to sixty cents 
per hour, as specified in each contract. 
Veterans of the U. S. Military Service with 
dependents, where qualified to do the 
work, shall be given preference in em- 
ployment. No person, except those in 
supervisory, executive or administrative 
positions, shall be employed for more 
than thirty hours in any week. Details 
of these regulations with respect to pref- 
erence in employment, use of hand labor, 
hours of employment, etc., will be found 
in the itemized proposal. 


A. W. BRANDT 
Commissioner of Highways 
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Phoenix Meter Corp. ....... 46 
Piccadilly Hotel ........... 56 
Pirmie, Malcolm ........... 55 
Pollock, Clarence D. ....... 56 
Potter, Alexander ......... 56 
Roberts Filter Mfg. Co. ..... 46 
Robinson & Steinman ..... » 
Servicised Products Corp. ... 62 
Shevlin Engineering Co. .... 47 
Simplex Valve & Meter Co... 50 
South Bend Foundry Co..... 50 
Standard Oil Co. of N. Y.... 38 
Sterling Engine Co. ....... 47 
Sterling Motor Truck Co..... 37 
Sweets Steel Co. ... Lee SS 
‘Taylor, Henry W. ..... . 
U. S. Pipe & Foundry Co.... 45 
Warren-Knight Co. . ee 
Williamsport Wire Rope Co.. . 36 
Woodstock Hotel 67 
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